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INTRODUCTION 


Under the terms of an interagency agreement with the Federal Aviation Admin- 
istration this publication has been prepared by the National Aeronautics and Space 
Administration for the joint use of both agencies and the scientific and technical 
community concerned with the field of aeronautical engineering. 

This supplement to Aeronautical Engineering— A Special Bibliography (NASA SP-7037) 
lisis 40(> rcporls, journal ariiclLs. and oibxr dov.iimc!.is ornjinali_\ announced in .Kmc 
1971 in Scientific and Technical Aerospace Reports (STAR) or in International Aerospace 
Abstracts (lAA). For previous bibliographies in this series, see inside of front cover. 

The coverage includes documents on the engineering and theoretical aspects of 
design, construction, evaluation, testing, operation, and performance of aircraft (includ- 
ing aircraft engines) and associated components, equipment, and systems. It also in- 
cludes research and development in aerodynamics, aeronautics, and ground support 
equipment for aeronautical vehicles. 

Each entry in the bibliography consists of a standard bibliographic citation accom- 
panied by an abstract. The listing of the entries is arranged in two major sections, 
lAA Entries and STAR Entries in that order. The citations and abstracts are reproduced 
exactly as they appeared originally in lAA or STAR, including the original accession 
numbers from the respective announcement ’ournals. This procedure, which saves time 
and money, accounts for the slight variation in citation appearances. 

Three indexes- -subject, personal author, and contract number — are included. 

An annual cumulative index will be published. 
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availability of cited publications 


lAA ENTRIES (A71 -10000 Series) 

All publications abstracted in this Section are available from the Technical Information Serv- 
ice. American Institute of Aeronautics and Astronautics. Inc., (AIAA). as follows: Paper 
copies are available at $5.00 per document up to a maximum of 20 pages. The charge for 
each additional page is 25 cents. Microfiche^^’ are available at the rate of $1 .00 per microfiche 
for documents identified by the § symbol following the accession number A number of pub- 
lications, because of their special characteristics, are available only for reference in the AIAA 
Technical Information Service Library Minimum airmail postage to foreign countries is $1.00. 
Please refer to the accession number, e.g., A71 -10613, when requesting publications. 

STAR ENTRIES (N71 -10000 Series) 

A source from which a publication abstracted in this Section is available to the public is 
ordinarily given on the last line of the citation, e g.. Avail: NTIS. The following are the most 
commonly indicated sources (full addresses of these organizations are listed at the end of this 
introduction): 

Avail: NTIS. Sold by the National Technical Information Service at a standard price of 
$3.00 for hard copy {printed, facsimile, or reproduced from microcopy) of 300 pages 
or less. Documents in the 301 to 600 page range are sold for $6.00 in hard copy, 
and those in the 601 to 900 page range are sold at $9 00 Documents exceeding 
900 pages are priced by NTIS on an individual basis. These prices apply retro- 
actively to all documents in the NTIS collection, but in addition, documents of 300 
pages or less that are over two years old (from date of announcement in Govern- 
ment Reports Announcements, or STAR for those items announced only In 
STAR) will have a surcharge of $3.00 added for a total price of $6.00. No additional 
surcharge will be added for documents over 300 pages. 

Microfiche is available from NTIS at a standard price of 95 cents (regardless of age) 
for those documents identified by the sign following the accession number (e g.. 
N7 1-1041 ^^) and having an NTIS availability shown in the citation. 

Avail: SOD (or GPO). Sold by the Superintendent of Documents. U S. Government 
Printing Office, in hard copy. The price is given following the availability line. (An 
order received by NTIS for one of these documents will be filled at the SOD price 
if hard copy is requested. NTIS will also fill microfiche requests, at the standard 65 
cent price, for those documents identified by a jf symbol. SOD does not sell micro- 
fiche.) 

Avail: NASA Scientific and Technical Information Office. Documents with this avail- 
ability are usually news releases or informational brochures available without charge 
in paper copy. 

Avail: AEG Depository Libraries. Organizations in U S. cities and abroad that maintain 
collections of U S. Atomic Energy Commission reports, usually in microfiche form, 
are listed in Nuclear Science Abstracts. Services Available from the USAEC and 
its depositories are described in a booklet. Science Information Available from the 
Atomic Energy Commission (TID-4550), which may be obtained without charge 
from the USAEC Division of Technical Information. 

Avail: Univ. Microfilms. Documents so indicated are dissertations selected from Disserta- 
tion Abstracts, and are sold by University Microfilms. Inc. as xerographic copy (HC), 
microfilm, or microfiche at the prices shown. Microfiche are available only for those 
dissertations published since January 1, 1970, All requests should cite the author 
and the Order Number as they appear in the citation. 


( 1 ) A microfiche is a transparent sheet of film. 1 05 x 148 mm in size, containing up to 72 pages 
of information reduced to micro images {not to exceed 20 1 reduction). 


IV 


Avail: HMSO. Publications of Her Majesty's Stationery Office are sold in the U S. by 
British Information Services (BIS). New York City The U S. price (including a serv- 
ice charge) is given, or a conversion table may be obtained from BIS. 

Avail. National Lending Library. Boston Spa. England. Sold by this organization at the 
price shown. (If none is given, an inquiry should be addressed to NLL) 

Avail: ZLDI. Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information, 
Munich, Federal Republic of Germany, at the price shown in deutschmarks (DM). 

Avail: Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as to 
the availability of these documents should be addressed to the organization shown 
in the citation as the corporate author of the document. 

Avail: U S. Patent Office. Sold by Commissioner of Patents, U S. Patent Office, at the 
standard price of $.50 each, postage free. 

Other availabilities: If the publication is available from a source other than the above, 
the publisher and his address will be displayed entirely on the availability line or in 
combination with the corporate author line. 


GENERAL AVAILABILITY 

All publications abstracted in this bibliography are available to the public through the sources 
as indicated in the STAR Entries and !AA Entries sections. It is suggested that the bibliog- 
raphy user contact his own library or other local libraries prior to ordering any publication 
inasmuch as many of the documents have been widely distributed by the issuing agencies, 
especially NASA. A listing of public collections of NASA documents is included on the inside 
back cover. 

SUBSCRIPTION AVAILABILITY 

This publication is available on subscription from the National Technical Information Service 
(NTIS). The annual subscription rate for the monthly supplements, excluding the annual 
cumulative index, is $18.00. All questions relating to subscriptions should be referred to the 
NTIS. 
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American Institute of Aeronautics 
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Technical Information Service 
750 Third Ave. 

New York, N Y. 10017 


British Information Service 
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Washington, D C. 20231 
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Alexandria, Virginia 22314 
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European Space Research Organization 
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P.O. Box 569, S.E. 1 
London, England 

NASA Scientific and Technical Information 
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Ann Arbor, Michigan 48106 
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lAA Entries 339 

STAR Entries 371 

Subject Index A-1 

Personal Author Index B-1 

Contract Number Index C-1 


TYPICAL CITATION AND ABSTRACT FROM STAR 


NASA SPONSORED 
DOCUMENT 

ACCESSION NUMBER— 


TITLE 

authors 



CONTRACT 
OR GRANT 


REPORT- 

NUMBER 


)« 

N71-12035*jj/ Pratt and Whitney Aircraft, East Hartford, Conn. 

DEVELOPMENT OF MAiNSHAFT SEALS FOR ADVANCED 
AIR BREATHING PROPULSION SYSTEMS, PHASE 2 Final 
Report ^ 

V. P. Povinelliand A, H. McKibbin 23 Junn970 122 p refs 
(Contract NAS3-7609) 

(NASA-CR-72737; PWA-3933) Avail: NTtS ^CSCL 21 E 

Two mainshaft face seal configurations for advanced 
gas-turbine engines were designed, fabricated, and tested The seal 
concepts incorporated lift geometrtes which used the relative motion 
between the primary seal surfaces to provide positive separation 
(film lubrication). One design (self-acting) with shrouded Rayleigh 
step lift pads operated with a gas film separating the sealing faces. 
The other design (hydrodynamtc) with a spiral gmove geometry 
operated with oil-film separation. Tests of the gas-film seal 
demonstrated the feasiDiiity of operation at gas temperatures to 
1200 F, pressure differentials to 250 psi, and sliding speeds to 450 
ft /sec. Excellent correlations with analytically predicted performance 
parameters were obtained. Face wear was less than 0.1 mil after 
320 hours at an air temperature of 1000 F. a pressure differential 
of 200 psi, and a sliding speed of 400 ft /sec Average air leakage 
during that test was 14 scfm. These operating conditions exceed 
the capability of conventional contact seals and the air leakage is 
1/10 that of a labyrinth seal. Testing of the oil-film seal revealed 
an inadequate seal force balance Author 


AVAILABLE ON 
MICROFICHE 


CORPORATE 
SOURCE 


PUBUCATION 

DATE 


IcOSATI 

CODE 


^AVAILABILITY 

SOURCE 


TYPICAL CITATION AND ABSTRACT FROM !AA 


NASA SPONSORED 
DOCUMENT 


AVAILABLE ON 
MICROFICHE 


ACCESSION 

NUMBER 

AUTHORS 


A71 -10969 • # Sphere drag in near-free-molecule hypersonic- 
Row. M. I. Kussoy, D. A. Stewart, and C. C, Horstman (NASA. Ames 
Research Center, Moffett Field, Calif.). AtAA Journal, vol. 8. Nov. 
1970, p. 2104, 2105. 9 refs. 

Investigation of the drag coefficient of spheres at hypersonic 
Mach numbers for near-free-molecule flow conditions. Sphere drag 
data in the near-free-molecular regime for flow conditions dose to 
earth satellite conditions, obtained by using a free-flight technique in 
the Ames 42-in. shock tunnel are tabulated, shown graphically, and 
discus^d. O.H. 
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A71-25144 ^ On two dimensional sound sources and sound 

\^ves. Kaan Edis {Istanbul, Technical University, Istanbul, Turkey). 
Istanbul Teknik Oniversitesi Buiteni, vol. 23, no. 1, 1970, p. 13-26. 5 
refs. 

A solution of the two-dimensional wave equation is obtained in 
terms of the time-retarded argument, using asymptotic expansions of 
Bessel functions and the far field boundary condition. For the 
acoustic intensity and acoustic power of aeroacoustic noise sources, 
simple analytical expressions are derived, and a short analysis for the 
two-dimensional simple source is given. M.V.E. 

A71-25145 Israel Annual Conference on Aviation and 

Astronautics, 13th, Tel Aviv and Haifa, Israel, March 3, 4, 1971, 
Proceedings. Conference supported by the Israel Ministry of Trans- 
port; the Israel Ministry of Defence, Armament Development 
Authority; the Israel Ministry of Commerce and Industry; the 
Technton - Israel Institute of Technology; Tel Aviv University ; the 
University of Negev; Aviation Services, Ltd.; and El-AI, Israel 
Airlines. Israel Journal of Technology, vol. 9, no. 1-2, 1971. 199 p. 

The principal topics discussed are: the temperature distribution 
in a rotating sphere and in the ambient flow field; propagation and 
scattering of sound waves in moving media; application of flush- 
mounted electrostatic probes to flow diagnostics; compressibility 
correction for subsonic flows; methods and solutions in coupled 
thermoelasticity; laminar-turbulent transition in pipe flows; inter- 
action between an axisymmetric jet and a coaxial oscillating stream; 
measurement of heat transfer coefficients between metal strips in 
contact; influence of in-plane boundary conditions on the buckling 
of clamped conical shells; mixing of homogeneous coaxial streams; 
flowfield analysis of plumes of underexpanded jets; lift and hinge 
moments of a delta control surface in a blunt-nosed canard 
configuration; and stable limit cycles and triggering limits of the first 
radial mode in unstable liquid rockets. 

V.P. 


A71-25149 Compressibility correction for subsonic flows. 

M. J. Cohen (Technion - Israel Institute of Technology. Haifa, Israel). 
(Israel Annual Conference on Aviation and Astronautics, 13th, Tel 
Aviv and Haifa, Israel, Mar. 3, 4, 1971.) Israel Journal of Tech- 
nology, vol. 9. no. 1-2, 1971, p. 29-36. 

Tables are presented which enable aerodynamics designers to 
estimate the effect of compressibility in flows whose incompressible 


characteristics are known either from experimental data or from 
analysis. The order of accuracy is one higher than that of existing 
methods, and boundary distortion and pressure distribution shift can 
be taken into account. The procedure has been tested against existing 
test data and in the particular case of elliptic cylinders in a subsonic 
stream and agreement found to be very good. (Author) 

A71 -25161 Lift and hinge moments of a delta control 

surface in a blunt-nosed canard configuration. J. Reichenthal and J. 
Rom (Technion - Israel Institute of Technology, Haifa, Israel). (Israel 
Annual Conference on Aviation and Astronautics, 13th, Tel Aviv and 
Haifa, Israel, Mar. 3, 4, 1971.} Israel Journal of Technology , vol. 9, 
no. 1-2, 1971, p. 165-175. 9 refs. 

The aerodynamic forces and the hinge moments of a delta wing 
•which is one surface of a cruciform control arrangennent installed 
behind a blunt nose are investigated. In order to obtain effective 
aerodynamic control the delta wings used here are of moderate 
aspect ratio. The measurements of the forces and the moments acting 
on the control surface, which is installed on the cylindrical model 
behind the blunt nose, are obtained in subsonic, transonic and 
supersonic flows in the appropriate wind tunnels. These measure- 
ments are obtained over a wide range of angles of attack and control 
deflections. The results of these measurements are compared with 
the vafious theoretical calculations for lift on delta wings It is found 
that the experimental data can be described by using the nonlinear 
delta wing analyses, including the effects of the wing-body inter- 
ference parameters and the leading edge vortex contributions to the 
wing lift forces and moments. It is shown that the aerodynamic 
coefficients for the present configuration follow qualitatively those 
found for a delta wing alone, although in this case the nonlinear lift 
is significantly larger in the subsonic speed range. (Author) 

A71-25164 Aircraft power-on polars corrected for propel- 

ler slipstream deflection. Y. Eliraz (Israel Aircraft Industries, Ltd., 
Lod, Israel). (Israel Annual Conference on Aviation and Astro- 
nautics, 13th, Tel Aviv and Haifa, Israel, Mar. 3, 4, 1971.) Israel 
Journal of Technology, vol. 9, no. 1 -2, 1971 , p. 195 199. 

A method for evaluating propeller power effect on lift and drag 
coefficients of a twin engine STOL aircraft is presented. This method 
is based on a theoretical approach which deals simultaneously with 
slipstream effect on lift and drag considering slipstream deflection by 
the wing flaps. This approach is applied to test flight data of the 
Arava STOL aircraft, yielding a unique polar based on corrected lift 
and drag coefficients (for each flap setting) valid for the whole 
available positive thrust levels at lift coefficients below the power-on 
stall. It is shown that this method can reduce the number of test 
flights required to cover the whole range of thrust and lift 
coefficients. (Author) 


A71-25180 • Performance of exhaust silencer components. 

R. J. Alfredson (NASA, Langley Research Center, Hampton, Va.) 
and P. 0. A. L. Davies (Southampton. University, Southampton, 
England). Journal of Sound and Vibration, vol. 15, Mar. 22, 1971, p. 
175-196. 18 refs. Research supported by the Ministry of Defence. 


339 


A71-25188 


This paper describes part of a systematic investigation aimed at 
producing more accurate theoretical models for internal combustion 
engine exhaust silencers. The performance of a number of silencer 
components, e.g. area discontinuities, branched systems, was mea- 
sured in a very noisy exhaust system. These results were then 
compared with those predicted by the one-dimensional linearized 
theory with mean gas flow. It was found that this one-dimensional 
theory was sufficiently accurate for silencer design purposes. 

(Author) 


A71-25188 if A note on the T-tail flutter. Kyuichiro 
Washizu, Teruo Ichikawa, and Takeshi Adachi. Japan Society for 
Aeronautical and Space Sciences, Journal, vo). 18, Sept. 1970, p. 
327-333. 17 refs. In Japanese, with abstract in English. 

Demonstration that the dihedral effect of the horizontal tail has 
a significant effect on T-tail flutter and that the flutter speed is 
appreciably dependent on the angle of attack of the horizontal tail 
surface. The flutter characteristics of a simplified T-tail are analyzed. 
A quasi-steady aerodynamic force is used to represent the dihedral 
effect of the horizontal tail. Some references are made to ex- 
perimental data on T-tail flutter which show a tendency similar to 
that observed by the authors. A.B.K. 

A71-25189 a Some effects of systematically varied location 

of one concentrated mass on transonic flutter characteristics of 
sweptback thin cantilever wing. II. Eiichi Nakai, Toshiyuki Morita, 
and Toshiro Takagi. Japan Society for Aeronautical and Space 
Sciences, Journal, vol. 18, Sept. 1970, p. 333-340. 5 refs. In 
Japanese, with abstract in English. 

Experimental investigation of the effects of longitudinal and 
vertical variation of the location of an engine-pod shaped con- 
centrated mass on the transonic flutter characteristics of thin 
cantilever wings with a sweepback angle of 20 deg and a panel aspect 
ratio and taper ratio of 4.0 and 0.4, respectively. The investigation 
was carried out in a transonic blowdown wind tunnel for flutter 
testing at Mach numbers between 0.759 and 0.964. The results 
obtained are presented in the form of a comparison of the limits of 
flutter density and the flutter- velocity coefficients of the respective 
wing-pod configuration as a function of Mach number. Comparisons 
are also made with calculated results obtained by the matrix iteration 
method employing two-dimensional incompressible unsteady flow 
theory as the required oscillatory aerodynamic forces. A.B.K. 

A71 25194 a The effect of wind-gradient on the landing 

approach of an aeroplane. Niro Hira, Masao Inoue, and Ei Iti 
Takizawa. Japan Society for Aeronautical and Space Sciences, 
Journal, vol. 18, June 1970. p. 208-214. 6 refs. In Japanese, with 
abstract in English. 

Consideration of the effect of a wind gradient on the flight 
characteristics of an aircraft during the final approach to landing. It 
is shown by numerical calculations that a wind gradient causes a 
considerable amount of path deviation of an aircraft during 
particular flight regimes. It is concluded that an aircraft during 
landing, being accelerated by the wind gradient, may touch thr 
ground earlier than expected. A.r^.K. 

A71-25195 if On the most feasible configuration for airplane 

gust-alleviation system. Kenji Nakagawa, Yoshisada Muiotsu, 
Toshihiro Tsumura, and Naofumi Fujiwara. Japan Society for 
Aeronautical and Space Sciences, Journal, vol. 18, June 1970, p. 
214-222. 21 refs. In Japanese, with abstract in English. 

Consideration of a gust-alleviation system in which inertia! 
sensors and feedback devices are employed and both wing flap; and 
elevators are operated to reduce gust-induced aircraft motions, 1 hreo 
possible configurations of such a system are proposed; linkage 
control, noninteracting control, and split control. Chang's (1061) 
frequency domain theory is applied to obtain an optimal control 
system which minimizes the gust response according to some 
criterion. Calculations of the alleviation capability of each system arc 


carried out on a sample aircraft in order to establish numerical 
evaluations of their relative merits. Among the three systems 
proposed, the split control system is simplest in its mechanization 
and is quite close to the optimal system in its alleviation capability. 

It is therefore concluded that the split control system is the most 
desirable one for inclusion in a future aircraft. A.B.K. 

A71-25231 NAMC C-1A - Japan's tactical transport 

(NAMC C-IA - Japanischer Kampfzonen-Transporter). Hans Brenner. 
Flugrevue/Flugwelt International, Apr. 1971, p. 23-25. In German. 

The technical specifications of a medium-weight tactical trans- 
port aircraft intended to replace the present Curtiss C-46 fleet are 
presented. The plane is powered by two Pratt & Whitney JP 8 D-9 
turbofan engines with a takeoff thrust of 6575 kgf each. The span is 
31.00 m, the length 29.00 m, the height 10.06 m. the wing area 
120.70 sq m, the payload 11,800 kg, the takeoff weight 38,600 kg, 
the maximum speed 815 km at 7600 m, the cruising speed 704 km at 
10,700 m, and the takeoff distance 671 m. The plane carries a crew 
of five. ^ 

A7 1-25232 The SST and arr traffic control (SST und 

Flugsicherungl. Frank W. Fischer. Flugrevue/Flugwelt International, 
Apr. 1971, p. 27-29. In German. 

ATC considerations concerning the introduction of the 
Concorde to passenger transport service are presented. A review of 
the takeoff and landing characteristics of the Concorde shows that 
the present ATC regulations should be applicable also to this craft. It 
is suggested that priority treatments of the Concorde be reduced to a 
minimum. Straight-line acceleration paths from 100 to 170 n mi, 
starting as close as possible to the airport, are proposed together with 
flight sectors above FL 430 (to ensure longitudinal separation). 
Computerized ATC control over the entire flight path and rectilinea'' 
descent paths are suggested. V P. 

A71 -25233 The Viggen landing system (Das Viggen- 

Landesystem). Roland Ziegler. Flugrevue/Flugwelt International, 
Apr. 1971, p. 36-38. In German. 

The technical aspects of a tactical (all-weather) instrument 
landing system developed by Cutler-Hammer (USA) for the Swedish 
multipurpose STOL military aircraft Saab 37 Viggen are discussed. 
This microwave scanning-beam system consists essentially of a 
ground station located close to the landing runway and of an 
airborne receiver-encoder. The coverage of the system and the angle 
data transmission and scan cycle and encoding systems are 
diagrammed and discussed. V.P. 

A71 -25256 H Experience gained in the operational prepara- 

tion and putting into service of the IL-62 long-haul jet aircraft 
(Erfahrungen bei der Einsatzvorbereitung und Indienststellung des 
Langstrecken-Strahiflugzeuges lL-62). Klaus Apel (Interflug Gesell 
schaft fur Internationalen Flugverkehr mbH, Berlin, East Germany). 
Technisch okonomische Informationen der zivUen Luftfahrt, vol. 6, 
no. 9, 1970, p. 445-451. In German. 

Description of the problems which arose in converting over from 
the use of the IL-18 and the Tu-134 to the IL-62 long-haul jet 
aircraft, noting the methods of solution adopted. Problems in 
retraining flight and maintenance personnel in the handling of the 
new aircraft in the shortest possible time without upsetting existing 
schedules are reviewed. It was decided to retrain all of the flight 
personnel and a small number of the engineering and technical 
personnel at the manufacturer's plant in the Soviet Union. It was also 
necessary to give passenger and baggage handling briefing regarding 
the IL-62 to the personnel at airports not familiar with this aircraft. 
The more exacting requirements of onboard passenger service are 
noted. A.B.K. 

A71-25258 if Formalities involving the Tu-154 at foreign 

airports In the case of three-man crews (Die Abfertigung der Tu-154 
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A7 1-25306 




k 

f 


auf auslandischen Fiughafen bei Einsatz von Drei-Mann- 
Besaizungen). Ingolf Stein (Interflug Gesellschaft fur tnternationalen 
Flugverkehr mbH, Berlin, East Germany). Technisch-dkonomische 
/nformationen der zivilen Luftfahrt, vol. 6, no. 10, 1970, p. 508-514. 
532. 15 refs. In German. 

Discussion of the responsibilities of the three crew members of 
the Tu-154 long-haul jet passenger and cargo aircraft. It is shown that 
a three-man crew consisting of a commander, a copilot, and a flight 
engineer is the best of the possible three-man variants considered. 
This arrangement is shown to be especially useful in the filling out of 
the flight plan by the copilot, the fueling of the aircraft, and the 
loading and unloading of the baggage compartments when the 
container system is not employed. A.B.K. 


A71 -25259 k Jet propulsion systems in helicopters {Ober 
Reaktionsantriebe bei Hubschraubern). Michael Caspar! (Interflug 
Gesellschaft fiir Internationalen Flugverkehr mbH, Berlin, East 
Germany). Technisch-dkonomische i nformationen der zivUen Luft- 
fahrt, vol. 6, no. 10, 1970, p. 515-526. 10 refs. In German. 

Discussion of various types of blade tip propulsion systems for 
jet- powered helicopters. The power systems considered include the 
use of a turbocompressor or gas generator, turbine air jet propulsion 
systems, pulsejet engines, ramjet propulsion systems, and rocket 
powered propulsion systems. The possibilities of blade tip propulsion 
with the aid of turbogenerators are explored in detail, including 
cold-gas propulsion, hot-gas propulsion, and the hot cycle/rotor wing 
concept. The use of hot-gas propulsion in a proposed passenger 
helicopter and a proposed crane helicopter is described. A.B.K. 


A71 -25260 0 First flight and operation experiences with thf' 

IL-62 long-haul jet aircraft (Ersie Flug- und Betriebserfahrungen mit 
dem Langstrecken-Strahiflugzeug IL-62). Gerhard Friess (Interfluq 
Gesellschaft fiir Internationalen Flugverkehr mbH, Berlin, East 
Germany). Technisch-dkonomische /nformationen der zivilen 
Luftfahrt, vol. 6, no. 11, 1970, p. 557-565. In German. 

Discussion of some of the special features characterizing the 
operation of the IL-62 long-haul jet. The crew configuration to be 
employed is described, as well as th® organization of the training to 
be given to prospective crew members at the training center in the 
Soviet Union. Problems in passenger handling, loading and unloading, 
fueling, and centering the aircraft are noted, and the handling 
qualities of the aircraft during taxiing, takeoff and ascent, level 
flight, descent, landing approach, and landing are reviewed. The 
functions of the navigation computer, the air data computer, the 
course system, and the autopilot are outlined. A.B.K. 

A71 -25271 ^ Variable geometry external fuel tanks. Lowell 

Converse, Levelle Mahood {USAF, Flight Dynamics Laboratory, 
Wright- Patterson AFB, Ohio), and Boris Levenetz (V^fhittaker Corp., 
San Diego, Calif ), Atnerican Astronautical Society and American 
Institute of Aeronautics and Astronautics, Variable Geometry and 
Expandable Structures Conference, Anaheim, Calif, Apr. 21 23. 
1971, AIAA PafDer 71-395. lip. Members, $1.50; nonmembers 
$ 2 . 00 . 

This paper presents the current and planned effort and progress 
in the development of a variable geometry externa! fuel tank for use 
on high performance aircraft in operation and development. A 
unique feature of the tank is that it contracts as fuel is transferred, 
continuously reducing drag. Positive expulsion of the fuel eliminates 
potentially explosive ullage, center of gravity shifting, and sloshing. 
The prototype tanks are designed for the swivel pylons of the F-111 
as a test bed aircraft. With a capacity of 600 gallons, they will 
contract from a maximum diameter of 32 inches to about 12 inches. 
The structure is a combination of rigid and elastomeric panels, 
positively constrained and controlled by an activation mechanism. 
Fabrication of prototype tanks is in progress with testing beginning 
in April 1971. (Author) 

A71 -25274 H USAF air mobility via expandable structures. 

J. E. Catlin, M. E. Brickson, and R, W. Matzko (USAF, Bare 


Equipment System Program Office, Wright-Patterson AFB, Ohio). 
American Astronautical Society and American Institute of Aero- 
nautics and Astronautics, Variable Geometry and Expandable Struc- 
tures Conference, Anaheim, Calif., Apr. 21-23, 1971, AIAA Paper 
71-398. 8 p. Members, $1.50; nonmembers, $2.00. 

A system of expandable structures has been develop>ed, procured 
and demonstrated by the USAF, which provides a Tactical Fighter 
Organization with a worldwide rapid air mobile capability. These 
structures are fabricated of foam and honeycomb sandwich materials 
with aluminum facing and are built to aircraft design criteria with 
expansion ratios which vary from 3:1 to 1 1 : 1 . Each shelter serves as 
an air shipping container and is expanded to perform its ground 
function. These functions cover the gamut from a complete aircraft 
maintenance complex to a housekeeping area of dormitories, 
kitchens, and latrines. The use of high strength sandwich materials in 
these structures coupled with expandability have given the USAF a 
rapid deployable capability with a minimum of air transport sorties. 

(Author) 

A7 1-25277 0 Structural considerations in the development 

of extremely lightweight decelerators. Peter G. Niederer (Astro 
Research Corp., Santa Barbara. Calif.). American Astronautical 
Society and American institute of Aeronautics and Astronautics, 
Variable Geometry and Expandable Structures Conference, 
Anaheim, Calif., Apr. 21-23, 1971, AIAA Paper 71-401. 13 p. 7 refs. 
Members, $1.50; nonmembers, $2.00. 

Current development of the Stokes-flow decelerator is aimed at 
increasing the altitude and improving the quality of atmospheric data 
sampling of rocket-borne radiosondes. This very lightweight 
decelerator is expected to support instrumentation weighing 0.175 
kg, and to descend with subsonic velocity from altitudes of 80 to 90 
km. Its two distinctive features are: (1) its large flat open mesh 
filament canopy of low surface density and high viscous drag 
efficiency and (2) its need for structural support members in the 
canopy. Several parachute configurations are described; aspects of 
their structural designs are presented and their influence on descent 
performance is outlined. Characteristics of parachutes for small 
payload weights are analyzed, and configurations are compared using 
criteria of weight nackability, Hpployab'lfty combined. Results 
of theoretical structural analyses of braces are checked by experi- 
ments with subscale model parachutes. (Author) 

A71-25278 k Expandable structures for midair pilot rescue 

device. Richard R. Steere (USAF, Aeronautical Systems Div., 
Wright-Patterson AFB, Ohio) and Fred R. Nebiker (Goodyear 
Aerospace Corp., Aero-Mechanical Systems Div., Akron, Ohio). 
American Astronautical Society and American Institute of Aero- 
nautics and Astronautics, Variable Geometry and Expandable Struc- 
tures Conference, Anaheim, Calif., Apr. 21-23, 1971, AIAA Paper 
71-402. 7 p. 6 refs. Members, $1.50; nonmembers, $2.00. 

A rescue device combining a modified personnel parachute, a 
smalt-size high-capacity burner system, and a lightweight hot-air 
BALLUTE is considered. In this system, after the normal ejection 
mode and after the man is at terminal velocity on his parachute, the 
ram-air filled BALLUTE is deployed above his parachute. At a 
predetermined time, a butane burner ignites and, with an initial 
preheat high burn rate, the system becomes buoyant. The crewman 
has the capability to ascend or descend by operating a flow control 
valve manually. Development of the system included analyses and 
tests necessary to establish the BALLUTE size, shape, and material 
requirements. Candidate materials were examined, their strength and 
thermal properties measured, and a final material selected. G.R. 


A71 -25306 ^ AFFDL investigations concerning the coupled 

wing-fuselage-tail flutter phenomenon. W. J. Mykytow, T. E. Noll, L. 
J. Huttsell, and M, H, Shirk (USAF, Flight Dynamics Laboratory, 
Wright Patterson AFB, Of\\o) . American Institute of Aeronautics and 
Astronautics and American Society of Mechanical Engineers, Struc- 
tures, Structural Dynamics and Materials Conference, 12th, 
Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 71-326. 12 p. 35 
refs. Members, $1 .50; nonmembers, $2.00. 
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Low-speed flutter model tests are described which were per- 
formed to determine such controlling parameters as wing sweep 
angle, wing bending to fuselage torsion frequency ratio, wing/ 
honzontal tail longitudinal separation and tail dihedral angle, and 
their effects on flutter velocities. The results indicate that flutter 
velocities can be reduced by increasing wind sweep, that wing 
bending to fuselage torsion frequency ratios between 0.3 and 0.6 
provide minimum flutter speeds, and that interference effects of 
wing on tail tend to enhance flutter. V.P. 

A71 -25307 * Analysis of supersonic-hypersonic flutter of 
lifting surfaces at angle of attack. E. Carson Yates, Jr., and Robert M. 
Bennett (NASA, Langley Research Center, Hampton, \/d>.) . American 
Institute of Aeronautics and Astronautics and American Society of 
Mechanical Engineers, Structures, Structural Dynamics and Materials 
Conference, 12th, Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 
71-327. 1 6 p. 35 refs. Members, Si .50; nonmembers, $2.00. 

The features of supersonic-hypersonic flutter of lifting surfaces 
at angle of attack are studied analytically by three methods: a 
modified strip analysis, incorporating shock-expansion theory; a 
modified Newtonian-fiow theory; and a local-flow piston theory. 
Flutter calculations for two pitching and translating rectangular 
wings with diamond airfoils indicate that a typical degradation of 
flutter speed index occurs with increasing angle of attack (which is 
most pronounced for thin sections at low angles of attack). For some 
airfoil shapes, however, a forward location of the center of gravity 
may mitigate the degradation at low to moderate angles of attack 
and essentially postpone it until shock -detachment conditions are 
approached. The vicinity of shock detachment is shown to be a 
critical region for supersonic-hypersonic flutter. V.P. 

A71 -25308 Recent contributions to experiments on cy- 

lindrical shell panel flutter. W. Horn, G. Barr (Sandia Laboratories, 
Albuquerque, N. Mex.), L. Carter (Syracuse University Research 
Corp.. Syracuse, N.Y.), and R. Stearman (Texas, University, Austin, 
Tex.). American Institute of Aeronautics and Astronautics and 
American Society of Mechanical Engineers, Structures, Structural 
Dynamics and Materials Conference, 12th, Anaheim, Calif., Apr. 
19-21, 1971, AIAA Paper 71-328. 16 p. 34 refs. Members, $1.50; 
nonmembers, $2.00. USAF-supported research. 

The aeroelastic stability of cylindrical shell configurations was 
studied experimentally for various internal stress and supersonic flow 
conditions. It was found that the still-air buckling characteristics of 
the shells were hardly influenced by the supersonic (Mach number 
1.2 to 3.5) air stream, so that still-air buckling data may be used to 
determine the buckling loads of cylindrical shells in a supersonic flow 
field. Two basic types of flutter instability were detected - one of a 
mild limited-amplitude motion, causing no persistent damage to the 
shell even after several minutes, and the other of a more explosive 
nature, which destroyed the shell a few seconds after onset. Both 
types of panel flutter instability are found to be closely associated 
with the fluid boundary layer characteristics, V.P. 

A71 -25309 fi A collocation method for predicting oscilla- 
tory subsonic pressure distributions on interfering parallel lifting 
surfaces. A. M. Cunningham, Jr. (General Dynamics Corp,, Convair 
Aerospace Div., Fort Worth, Tex.), American Institute of Aero- 
nautics and Astronautics and American Society of Mechanical 
Engineers, Structures, Structural Dynamics and Materials Con- 
ference, 12th, Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 
71-329. 17 p. 19 refs. Members, $1.50; nonmembers, $2.00. 

A method is presented which is an extension of the method 
developed by Hsu for isolated surfaces and improved by A. M. 
Cunningham. The integration scheme developed for non-planar 
interference effects properly converges to the Mangier formula as the 
surfaces become coplanar. The method and the criteria for choosing 
downwash point arrays a priori are verified by comparison with 
results from experiment and other theories on various multiple 
surface configurations. The method is also shown to be more 
economical than finite element methods for equivalent accuracy on 
identical problems. (Author) 


A71 -25310 // Optimization of a supersonic panel subject to 

a flutter constraint - A finite element solution. Roy R. Craig, Jr. 
(Texas, University, Austin, Tex.). American Institute of Aeronautics 
and Astronautics and American Society of Mechanical Engineers, 
Structures, Structural Dynamics and Materials Conference, 12th, 
Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 71-330. 1 P ~l refs. 
Members, $1.50; nonmembers, $2.00. 

The equations uf motion for a semmnfinite flat sandwich panel 
in supersonic flow are expressed in matrix form by use of a finite 
element model of the panel. The following aeroelastic optimization 
problem is posed. Minimize the total weight of the panel while 
keeping the dynamic pressure parameter constant at the value 
corresponding to flutter of a uniform panel. A first-order gradient 
procedure consisting of a 'weight-minimization mode and a lambda- 
modification mode' is employed. For a panel divided into 5 elements 
and having 80% of the mass structural, a total weight reduction of 
4% is obtained. (Author) 

A71-25317 a Development of a torsional-flexural stability 

analysis of stiffened titanium panels for application to the U.S. 
Supersonic Transport. John G. Tawresey and James E. Lium (Boeing 
Co., Seattle, Wash.). American Institute of Aeronautics and Astro- 
nautics and American Society of Mechanical Engineers, Structures, 
Structural Dynamics and Materials Conference, 12th, Anaheim, 
Calif., Apr. 19-21, 1971, AIAA Paper 71-338. 9 p, 5 refs. Members, 
$1 .50; nonmembers, $2.00. 

A solution for torsional flexural buckling of stiffened skins, 
riveted or integral, is obtained by the use of small deflection energy • 
methods. The effects of local distortions of the stiffener and skin 
cross sections and the effects of thermal gradient are directly 
accounted for in the buckling determinant. The order of the 
determinant is dependent on the number of distortion modes 
selected. The method is applicable to any open section stiffener 
attached to a skin, It has demonstrated good correlation with test 
data over a broad parameter range and has been extensively applied 
to the titanium compression panel design of the United States 
Supersonic Transport fuselage, (Author) 

A71 -25319 H Intermediate diagonal tension field shear beam 

development for the Boeing SST. Raymond M. Mello, (Vlax D. 
Musgrove (Boeing Co., Seattle, Wash.), and Robert E. Sherrer 
(Washington, University, Seattle, Wash.). American Institute of 
Aeronautics and Astronautics and American Society of Mechanical 
Engineers, Structures, Structural Dynamics and Materials Con- 
ference, 12th, Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 
71-340. 14 p. 1 6 refs. Members, $1 .50; nonmembers, $2.00. 

This paper describes the comprehensive test and analysis 
program initiated for the development of titanium intermediate 
diagonal tension-field shear beam analysis and design methods 
necessary to support the Boeing SST. Existing semiempirical design 
and analysis procedures for aluminum beams have been extended for 
use with titanium beams. Detailed studies of the test results and 
current design methods show that major improvements of inter- 
mediate shear beam structural efficiency can be obtained through 
improved analytical procedures. A general theoretical analysis of post 
buckled stiffened plates, adaptable to the analysis of intermediate 
diagonal tension-field shear beams, was developed and is presented 
here. The theoretical formulation of this nonlinear problem was 
solved by the Rayleigh-Ritz method. Improvements available after 
the theoretical program becomes fully operational should constitute 
a second generation of shear beam designs that will provide improved 
and more efficient structure for the SST and other new vehicles. 
Areas for improvements to shear beams that have evolved during the 
program are indicated. (Author) 

A7 1-25321 a Critical analysis of the methods used for 

predicting the response of large flexible aircraft to continuous 
atmospheric turbulence. Gabriel Coupry (ONER A, Chatillon-sous 
Bagneux, Hauts-de-Seine, France). Amer/can Institute of Aeronautics 
and Astronautics and American Society of Mechanical Engineers, 
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Structures, Structural Dy nancies and Materials Conference, 12th, 
AtKiham, Cam., Apr. 19 21, 1971 , A! AA Papa /7-J42. 8 p. 12 refs. 
Mi'iiihets, SI. 50; nonmetnln.ts, $2.00. 

[)i.’monstiatton of a simple foimula vvhicit makes it possible to 
(ietetmine the tango of validity of two methods foi piedicting 
lespoiise to tut hulence. The fiist method involves the assumption of 
a fliijlit thioiujh cylindi ical waves; the second assumes flight through 
an isottopic field of random vertical flow which is no longer uniform 
in span. It appeal s that the assumption of a turbulence uniform in 
span (jives a good appi oximation in the range of frequency associated 
with fliglit mechanics, but in general is no longer valid once flexible 
modes are concerned. The power spectial densities of the response at 
different locations on the structure of the Concorde are discussed. 
These evaluations have been obtained both for isotropic turbulence 
and for turbulence uniform in span. The comparison of predictions is 
extended to the cliaractei istic numbers of the responses, and 
consequences on fatigue life aie emphasized. F.R.L. 

A71-25322 * A critical wind-tunnel evaluation of a tech- 

nique for predicting static aercdynamic characteristics for a highly 
flexible supersonic transport configuration, living Abel (NASA, 
Langley Research Center, Hampton, Va.|. American Institute of 
Aeronautics and Astronautics and American Society of Mechanical 
Engineers. Structures. Structural Dynamics and Materials Con- 
ference, 12th, Anaheim, Calif., Apr. 1921. 1971. AiAA Paper 
71-343. 9 p. 8 lofs. MemlK'is, SI. 50; nonmembeis, $2.00. 

An expciimental ovakurtion of an analytical appioach for 
predicting the lor.yitudinal stability characteristics of a large flexible 
aircraft is presented. An analytical method based on the n>oda! 
approach is formulated for piedicting the aerodynamic character- 
istics of a flexible airplamj. This procedure is then applied to a 
flexibly scaled model of a supersonic transport configuration. 
Comparisons between wind-tunnel data, the modal approach, and 
calculations based on stiffness influence coefficients are presented 
over the Mach numlxjr range from M = 0.6 to 2.7. The results of this 
study show good agreement for most cases between analysis and 
experiment. (Author) 

A71 -25325 • ^ The structural fTKjdelIng of aircraft tires. S. K. 

Claik. R. M. uociyt (Miciiiyon, University, Ann Arbor, iViich.), J. i. 
Lackey, and G. H. Nybakken. /Amer/ca/? Institute of Aeronautics and 
Astronautics and American Society of Mechanical Engineers, Struc- 
tures, Structural Dynamics and Materials Conference, 12th, 
Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 71-346. 10 p. 
Members, $1.50; nonmembers, $2.00. Grant No. NsG-344. 

Attempt to solve the difficulty of obtaining full size aircraft tire 
mechanical data by generating such data on small models. This has 
the advantage of allowing the necessary measurements to be made 
much more quickly and economically. It also allows measurements 
of aircraft tires under extreme conditions, which cannot be tolerated 
on full scale experiments for safety reasons. The theory of tire 
modelling is discussed in terms of tire mechanical properties, tire 
stresses, and tire temperatures. From this, it is shown that certain 
dimensionless variables must be the same for model and prototype. 
Data are presented which indicate that the concept of small scale 
modelling is both theoretically and practically achievable. F.R.L. 

A71 -25340 ij- The impact of automated structural optimiza- 
tion on actual design. James L. Tocher (Boeing Computer Services, 
Inc., Seattle. Wash.) and Richard N. Karnes (Boeing Co., Seattle, 
Wash.). American Institute of Aeronautics and Astronautics and 
American Society of Mechanical Engineers, Structures, Structural 
Dynamics and Materials Conference, 12th, Anaheim, Calif., Apr. 
19-21, 1971, AIAA Paper 71-361. 10 p. 6 refs. Members, $1.50; 
nonmembers, $2.00. 

The organization of a large-scale structural optimization 
program and its application to practical aircraft problems is 
described. The program combines the matrix displacement method 
of structural analysis with mathematical programming to automati- 
cally design structures of minimum weight. Techniques used in 


developing efficient optimization and stress modules are described. A 
technique for finding a feasible ('safe') design is described and its 
application is demonstrated. Examples of the program's influence on 
actual design are presented. User experience and reaction with 
optimization in practical applications is discussed. (Author) 

A71 -25347 p Natural frequencies of rotating, low aspect 

ratio, turbomachinery blades. S. Rawtani (M. A. College of Tech- 
nology, Bhopal, India) and M. A. Dokainish (McMaster University, 
Hamilton, Canada). American Institute of Aeronautics and Astro- 
nautics and American Society of Mechanical Engineers, Structures, 
Structural Dynamics and Materials Conference, 12th, Anaheim, 
Calif., Apr. 19-21, 1971, AIAA Paper 71-374. 12 p. 20 refs. 
Members, $1.50; nonmembers, 82.00. 

A method based on the finite element technique is used to 
determine the vibration natural frequencies and mode shapes of 
rotating, low aspect-ratio turbine blades. The centrifugal forces give 
rise to certain pseudostatic deformation, and the blade vibrations 
about the deformed configuration are studied. The initial stresses 
produced by the centrifugal forces increase the blade bending 
stiffness. The distributed d'Alembert forces due to rotation and 
vibration are converted to equivalent nodal forces, resulting in a 
consistent mass matrix and in a centrifugal mass matrix. The 
equilibrium equations provide the eigenvalue problem from which 
the natural frequencies are obtained. The effects of the following 
parameters on the pseudostatic deformation and the natural fre- 
quencies are described: the amount of pretwist, the speed of 
rotation, the disk radius, and the setting angle at which the blade is 
mounted on the disk. T.M. 

A7 1-25350 a Dynamic interactions of high speed tracked air 

cushion vehicles with their guideways - A parametric study. S. B. 
Biggers (Kentucky, University, Lexington, Ky.) and J. F. Wilson 
(Duke University, Durham, U.C.) . American Institute of Aeronautics 
and Astronautics and American Society of Mechanical Engineers, 
Structures, Structural Dynamics and Materials Conference, 12th, 
Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 71-386. 13 p. 18 
refs. Members. $1 .50; nonmembers, $2.00. 

The vehicle-guideway system is modeled as an arbitrary number 
of lumped, double-sprung vehicle masses travelling in tandem along 
simply supported beams. The vehicle load is transmitted to the 
guideway as a time-varying uniform pressure compatible with vehicle 
motion Effects of system parameters on the vehicle heave accelera- 
tions and on the guideway deflections and bending moments are 
evaluated for high vehicle speeds. By proper choice of parameters, 
the passenger-compartment heave accelerations can be minimized, 
although very stiff and costly guideways, soft vehicle suspension 
systems, and high damping are required to keep this acceleration 
below 0.1 g for vehicles travelling from 100 to 300 mph. T.M. 


A7 1-25351 • # Comparison of two stochastic models for 
threshold crossing studies of rotor blade flapping vibrations. G. H. 

Gaonkar and K. H, Hohenemser (Washington University, St. Louis, 
Mo.). American Institute of Aeronautics and Astronautics and 
American Society of Mechanical Engineers, Structures, Structural 
Dynamics and Materials Conference, 12th, Anaheim, Calif, Apr. 
19-21, 1971, AIAA Paper 71-389. 10 p. 8 refs. Members, $1.50; 
nonmembers, $2.00. Contract No. NAS 2-4151. 

An earlier stochastic model which assumed that the vertical 
turbulence velocity is uniform over the rotor disk is compared with a 
loss restrictive model which considers the correlation between 
vertical turbulence velocities across the rotor disk in the longitudinal 
direction. Both models are limited to low-lift high-advance-ratio 
rotor operation where, however, turbulence excited blade vibrations 
are severe. Comparison for a typical example shows that the earlier 
and simpler model is adequate down to ratios of turbulence scale 
length over rotor radius of about five - a region covering all 
foreseeable operational conditions. The analytical data are supple- 
mented by statistical data from analog studies. T.M. 
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A71 -25352 H Techniques for stability analysis and design 

optimization with dynamic constraints of nonconservative linear 
systems. Richard L. Bielawa (United Aircraft Research Laboratories, 
East Hartford, Conn.). American Institute of Aeronautics and 
Astronautics and American Society of Mechanical Engineers, Struc- 
tures, Structural Dynamics and Materials Conference, 12th, 
Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 71-388. 14 p. 15 
refs. Members, $1 .50, nonmembers, $2.00. 

The dynamics and aeroelastics of rotating machinery are 
characterized as highly nonconservative systems whose matrix 
dynamic equations are typically linear and nonsymmetrical. Three 
complimentary techniques are presented for improved analysis and 
design of such systems. The first technique systematizes the 
identification of destabilizing forces; the second analytically eval- 
uates partial derivatives of complex (flutter) eigenvalues with respect 
to system parameters; and the third provides a method for 
optimizing designs of such systems constrained by dynamic con- 
siderations. These techniques are exemplified in a minimum weight 
design of a helicoptei rotor blade constrained by bending-torsion 
flutter stability and favorable frequency placements. (Author) 

A71 -25355 ^ The deformation and instability of a suddenly 

accelerated liquid drop. E. Y. Harper, G. W, Grube (Bell Telephone 
Laboratories, Inc,, Whippany, N.J.), and I Dee Chang (Stanford 
University, Stanford, Calif ). American Institute of Aeronautics and 
Astronautics and American Society of Mechanical Engineers, Struc- 
tures, Structural Dynamics and Materials Conference, 12th, 
Anaheim, Calif., Apr. 19-21, 1971, AIAA Paper 71-393. 7 p. 16 refs. 
Members, $1 .50, nonmembers, $2.00. 

Physical interpretation of mathematical results for the transient 
response of an initially spherical liquid droplet subject to the action 
of surface tension and to sudden acceleration by a flow of external 
gas with uniform upstream velocity. The vibration, distortion, 
instability, and disintegration of the droplet are described as 
functions of gas velocity and the Bond and Wel)er numbers. T.M. 

A7 1-25400 Boron and graphite fiber market competition. 

William M. Powers (General Technologies Coip., Reston, Va.). In; 
Society of the Plastics Industry, Annual Technical Conference, 26th, 
Washington, D.C., February 9-12, 1971, Proceedings. 

New York, Society of the Plastics Industry, Inc., 1971 , 
p. 8-G1 to 8-G6. 19 refs. 

There currently exists a demand for boron filament but 
competition from graphite fiber could begin to affect this market in 
the near future. Boron was the first material to develop an important 
place for itself in advanced composites. Its first big area of 
application was in aerospace and within a short period of time was 
being tested as structural material for selected aircraft components. 
As a result, there exists a considerable knowledge of design data and 
information on boron filament for use in military aircraft hardware. 
It will take approximately two years to develop comparable design 
data on graphite fibers. The degree to which boron will retain its 
market share will depend on the relative prices of the two fibers. 
Graphite and boron are at present about the same price (approxi- 
mately S300/!b.) but graphite has the potential to approach $25/lb. 
Boron on the other hand is apparently restricted to a minimum of 
$50/lb. due to the complex manufacturing process. The near term 
markets will be mostly boron, but thereafter it is difficult to predict 
the individual market shares as it will depcMid on the progress of 
graphite fiber developments and innovations in boron manufacture. 

(Author) 

A71 -25420 First boron composite structural production 

part. G. Lubin and S. Dastin (Grumman Aerospace Corp., Bethpage, 
N.Y.). In: Society of the Plastics Industry, Annual Technical 
Conference, 26th, Washington, D.C., February 91 2, 1971, Pro- 
ceedings. New York, Society of the Plastics 

Industry, Inc., 1971, p. 17-Cl to 17-ClO. 

Design of boron-epoxy (B/E) skins for the production F-14 full 
depth honeycomb horizontal stabilizer. The skins were optimized 


utilizing a previously developed computer program. Once established, 
several verification subcomponents were fabricated and tested. At 
the conclusion of the tests, production type steel tooling was 
fabricated. Utilizing the mylar lay-up method and titanium inserts 
for penetration, the required four B/E skins were molded. Destruc- 
tive and nondestructive evaluations of these skins indicated structural 
soundness. Simultaneously with skin manufacture, two honeycomb- 
beam-rib subassemblies were built. The skins were adhesively bonded 
to the substructure and the two stabilizers were available for static 
and fatigue tests. One stabilizer was successfully tested for all mission 
profiles and taken to destruction at 300 F. Failure occurred at 109% 
of design ultimate load, and the fatigue tests on the other stabilizer 
more than satisfied the F-14 loading spectrum after two lives (12,000 
effective flight hours). F.R.L. 

A71-25427 Composites development, fabrication and 

characterization. H. F. Volk and I. C. Lewis (Union Carbide Corp., 
Parma Technical Center, Cleveland, Ohio). In: Society of the Plastics 
Industry, Annual Technical Conference, 26th, Washington, D.C., 
February 9-12, 1971, Proceedings. New York, 

Society of the Plastics Industry, Inc., 1971, p. 20-B1 to 20B6. 
Contracts No. AF 33(61 5)-31 10; No. AF 33(61 5)-68-C-1077. 

This paper describes two activities which constitute a portion of 
a much larger ARPA sponsored combined Industry/University 
Research Program: the repair of a representative 'Thornel' fiber, 
epoxy matrix aircraft fuselage component and the fabrication and 
evaluation of 'Thornel' fiber, potysulfone and potyamide-imide 
composites. Defects developed in the fuselage component during the 
last stage of fabrication consisted primarily of debonding of 
longitudinal stringers and circumferential stiffeners from the skin and 
were characterized by a variety of nondestructive tests. Experimental 
and analytical studies indicated that the defects resulted primarily 
from thermal degradation of the adhesive and from thermal stresses 
incurred during the final heat cure of attachments to the component. 
Novel repair techniques were established, and the component was 
successfully repaired. Fabrication techniques for Thornel' fiber, 
polysulfone, and polyamidc-imide composites were established. The 
shear strength of these composites was found to be identical to that 
of the same yarns in epoxy resins. However, the epoxy and 
polyamide-imide composites failed catastrophically in shear, whereas 
the polysulfone composites did not. Polysulfone composites also 
showed no notch sensitivity. (Author) 

A71 -25428 Design and test of a prototype graphite 

fiber/plastic fuselage component. Dennis P. Hanley and S. L. Cross 
(Bell Aerospace Co., Buffalo, N.Y.). In: Society of the Plastics 
Industry, Annual Technical Conference, 26th, Washington, D.C., 
February 9-12, 1971, Proceedings. New York, 

Society of the Plastics Industry, Inc., 1971, p. 20-C1 to 20-C8. 
Contracts No. AF 33(615)-31 10; No. AF 33(61 5)-68-C-l 077. 

Objectives of the effort described in this paper were two fold: to 
demonstrate performance advantages of graphite fiber composite 
material in a representative subscale airframe fuselage structure and 
to develop and apply advanced structural analysis methods. This 
approach consisted of preliminary design studies to select the 
configuration, followed by integrated studies of material character 
ization and structural element tests leading to final design of the 
fuselage section. Discrete element analyses were extensively em- 
ployed. The fuselage structure was fabricated by Union Carbide 
Corporation and tested at Bell Aerospace Co., Division of Textron. 
The test program included a series of response tests under various 
load conditions and combinations prior to a destiuct test under 
bending and shear loads. On a bending stiffness-to density basis, the 
composite shell outperformed the aluminum design by a factor of 
almost 3. Stiffness predictions, strains, and deflections correlated 
reasonably well with measurements. Failure of the shell in the 
destruct test occurred at a load 1 10% of the design requirement. The 
test demonstrated a 27% lighter weight shell than an aluminum 
structure designed for the same ultimate load. Peilormance projec 
tions for the fuselage indicate a 49% potential weight savings with 
use of presently available 'Thoinel' 508. (Authoi) 


344 


A71 25474 


A71 *25445 Tensile instability of initially spherical bal- 

loons. Harold Alexander (Stevens Institute of Technology, Hoboken, 
N.J.). International Journal of Engineering Science, vol. 9, Jan. 1971, 
p. 151-162. 14 refs. Contracts No. AF 19(628)-4990; No. AF 
19(628)-67-C0241. 

Using a new elastic constitutive relation for rubber-like materials 
previously proposed by the author, a large deformation analysis of 
the inflation of rotationally symmetric balloons is developed and 
specialized to the inflation of an initially spherical balloon. An 
investigation of the pressure vs radius characteristic reveals the 
existence of a local maximum indicating the occurrence of a tensile 
instability. Observing the form of the total potential energy function 
at various equilibrium positions yields much insight into the tensile 
instability phenomenon. An analogy to snap-through buckling is 
recognized and discussed in detail. Inflation exp>eriments performed 
with neoprene balloons are found to verify the analytically obtained 
results. Bifurcations to nonspherical modes in the unstable region, 
previously investigated by V. I. Feodos'ev by p>erforming a perturba- 
tion on the homogeneously deformed nonlinear state, are experi- 
mentally observed and verified. (Author) 

A71 -25453 * if Coupled nongray radiating flows about long 
blunt bodies. Linwood B. Callis (NASA. Langley Research Center, 
Hypersonic Vehicles Div., Hampton, Va ). (American Institute of 
Aeronautics and Astronautics, Thermophysics Conference, 5th, Los 
Angeles, Calif., June 29- July 1, 1970, Paper 70-865 J AlAA Journal, 
vol. 9. Apr. 1971. p. 553-559. 22 refs. 

Second -order time asymptotic solutions, extending far down- 
stream, are presented for hypjervelocity blunt-body flow fields in- 
cluding coupled nonyiay radiation. Shapes considered are parabolas, 
spherecones, and blunted conical shapjes with continuous curvature. 
Numerical calculations treat the shock as a discrete surface and it is 
assumed that the flow is inviscid, nonconducting, and axisymmetric. 
Thermochemical equilibrium is assumed. Radiation is accounted for 
with an eight-step model absorption coefficient including line, band, 
and continuum radiation. Results include shock shapes, radiative 
heating distributions, and profiles through the shock layer of p)erti- 
nent thermodynamic and Row quah^^^ 

made of radiating flows over sphere-cones Comparisons with other 
investigators are made, where possible. (Author) 

A71 -25469 ^ Evolution of the laminar wake behind a flat 

plate and its upstream influence. L. I. Schneider (North American 
Rockwell Corp.. Sp>ace Div., Downey. Calif.) and V. E. Denny 
(California, University, Los Angeles. Calif ). AlAA Journal, vol. 9, 
Apr. 1971, p. 655-660. 21 refs. 

Analysis of laminar, two-dimensional, viscous flow of an 
incompressible fluid over the trailing edge of a vanishingly thin flat 
plate. A coordinate transformation is introduced which admits 
sufficient scaling of the problem to enable detailed study of the 
separating flow and its interactions with the inviscid stream, as well 
as with a presumed boundary -layer flow in an intermediate region. 
Second-order boundary -layer theory is applied in an iterative manner 
to extract a first approximation to the displacenoent thickness and 
associated induced pressure distribution. It is found that the 
near-wake region is nonisobaric, the classical isobaric result of 
Blasius-Goldstein for displacement thickness being slightly high just 
prior to the trailing edge and about 10% low downstream. Local 
corrections to the velocity and pressure distributions are obtained by 
numerically solving the full Navier-Stokes equations, using the 
second order boundary layer results to establish Dirichlet boundary 
conditions over a rectangular region enclosing the trailing edge point. 
It is found that the physical extent of this region is of order R to the 
minus 3/4. Within the region, shear at the plate increases with x and 
becomes very large at the trailing edge. No significant correction to 
the displacement thickness was found on resolving the second-order 
boundary layer problem, using the Navier-Stokes results as inner 
boundary conditions. (Author) 

A7 1-25471 • if Breakup of liquid sheets and jets in a super- 

sonic gas stream. Allan Sherman (NASA, Goddard Space Flight 


Center, Engineering Physics Div.. Greenbelt, lyiq.) and Joseph Schetz 
(Virginia Polytechnic Institute. Blacksburg, Va.). AlAA Journal, vol. 
9. Apr. 1971, p. 666-673. 24 refs. Grant No, aF AFOSR 1228-67. 

Experimental and analytical results are presented with the 
objective of defining the mechanism of liquid sheet and jet breakup 
when subjected to a supersonic gas stream. Liquid sheets are studied 
with photomicrographs and high-speed movies of the activity of a 
liquid layer maintained upon a porous plate test model in a parallel 
Mach 2.2 freestream. Tests with several different liquids show wave 
motion, with droplet and ligament shedding across the liquid surface. 
Numerical results from a liquid surface stability analysis are used to 
explain these observations. Liquid jets are studied with spark 
shadowgraphs, high-speed movies and photomicrographs of the 
normal injection of various liquids into a IVIach 2.1 freestream. The 
results show that the breakup mechanism is characterized by gross jet 
fracture, as opposed to surface disintegration. The degree of breakup 
at a given streamwise location and jet spread after injection are found 
to be related to injection diameter and dynamic pressure, and certain 
liquid properties. (Author) 

A71 -25472 if An experimental investigation of the inter- 

action between a transverse sonic jet and a hypersonic stream. V. 
Zakkay, W. Calarese, and L. Sakell (New York University, Bronx, 
N.Y.). AlAA Journal, vol. 9, Apr. 1971. p. 674-682. 14 refs. 
Contract No. AF 33(61 5)-68-C-1 184. 

Study of the interaction of an underexpanded jet with a 
hypersonic stream. The investigation includes an experimental study 
of a finite-span sonic jet on a 7 deg semi vertex angle sharp cone in a 
Mach number 5.8 stream. A range of Unit Reynolds numbers of 
2,000,000 to 40,000,000/ft is covered in the experiments, producing 
laminar, transitional, and fuiiy turbulent boundary layers on the 
conical surface. The models are instrumented with 60-surface 
pressure taps from which data on normal force coefficients are 
derived. In addition, the resultant forces are checked with a strain 
balance. Shock- wave and streamwise patterns in the plane of 
symmetry of the flowfield are obtained from schlieren photographs. 
The experimental study is primarily intended to provide quantitative 
data on interaction forces due to the three-dimensional effects of a 
finite span jet. It is observed in these experiments that the crossflow 
can produce a favorabie net intei action with the mainstream, thereby 
providing an induced norma! force coefficient equal to or possibly 
exceeding the two-dimensional values, at the same Mach number and 
jet mass flux ratio. The experimental data show that a positive 
normal force (lift) contribution can be obtained from the flow 
downstream of the jet slot. Finite span fences have been tested for 
comparison with jet controls. It is found that the total normal force 
coefficient produced by the jet for which the Mach disk penetrates 
the flowfield to the same height as the fence is much larger than that 
produced by the fence. (Author) 


A71 -25474* ff A lifting-surface solution for vortex-induced 
airloads. Wayne Johnson (U.S. Army, Aeronautical Research Labora- 
tory, Ames Research Center, Moffett Field, Calif.). AlAA Journal, 
vol. 9. Apr. 1971, p. 689-695. 13 refs. Grant No. NGR- 22-009-303. 

Planar lifting-surface theory is applied to the problem of the 
loads induced on an infinite aspect ratio wing by a straight infinite, 
free vortex in a subsonic, compressible, freestream; the vortex lies in 
a plane parallel to the plane of the wing, at a given distance below it, 
and at an arbitrary angle with the wing centerline. The solution is 
obtained in the form of an aerodynarnic influence function for an 
infinite aspect ratio wing in an obhque. sinusoidal gust. The 
lifting-surface theory kernel function for this wing is presented. This 
kernel includes as limits the linear, aerodynamic kernel functions for 
the problems of steady, three dimensional flow and unsteady, 
two-dimensional flow, and for the problems of incompressible, 
two-dimensional flow and transonic, three-dimensional flow. An 
approximate analytic expression is given for the lift influence 
function, suitable for practical use in the routine calculation of 
vortex-induced airloads. (Author) 
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A71 -25475 H Experimental investigation of the stability of 

the laminar supersonic cone wake. Dennis K, McLaughlin (Oklahoma 
State University, Stillwater, Okia ). AIAA Journal, vol. 9, Apr. 1971, 
p. 696-702, 18 refs. Contract No. AF 44(620)-C-0013. 

Investigation of the instability occurring in the wake of a 7 deg 
half-angle, sharp cone suspended magnetically. Hot-wire fluctuation 
measurements were made in the wake for a range of Reynolds 
numbers and at a Mach number 4.3. These measurements indicated a 
completely stable near wake at a freestream Reynolds number of 
51,600 and large amplification of small disturbances at a freestream 
Reynolds number of 61,900. The amplified waves were highly 
concentrated with respect to frequency, with a number of pro- 
nounced harmonics being present. Amplitude and phase measure- 
ments of the spectral components indicated that the instability 
process fits within the framework of linear stability theory as 
formulated by Gold, with each mode having a wavefront shaped like 
a circular helix. It appears that each succeeding mode has an 
additional thread in the helical wavefront. However, the measured 
fundamental oscillation has a larger amplification rate and a much 
lower frequency than predicted by Gold's theory. In addition, weak 
nonlinear interactions were observed, which grow stronger with 
downstream position. (Author) 

A71 -25476 H Results of a strong interaction, wake-like 

model of supersonic separated and reattaching turbulent flows. Louis 
G. Hunter, Jr. (Avco Corp., Avco Systems Div., Wilmington. Mass.) 
and Barry L. Reeves. (American Institute of Aeronautics and 
Astronautics, Aerospace Sciences Meeting, 9th, New York, N. Y., Jan. 
25-27, 1971, Paper 71-128.) AIAA Journal, vol. 9, Apr. 1971, p. 
703-712. 30 refs. 

Results of an interaction theory for supersonic separated and 
reattaching turbulent boundary layers are presented and compared 
with recent experiments for flow past a compression ramp. Effects of 
ramp angle, Mach number, Reynolds number, and upstream pressure 
gradient are considered for situations where the critical point is 
located upstream of the trailing edge. When the critical point falls 
downstream of the trailing edge the whole region of separated flow is 
influenced by ramp length. In these 'short ramp' flows the peak ramp 
pressure attains a maximum at a critical ramp angle and then 
decreases with increasing angle. It is shown that this effect is 
responsible for the spanwise pressure distributions measured by 
Whitehead and Keyes for flow over a delta wing with a trailing edge 
flap. Results are also presented for a turbulent boundary layer-shock 
wave interaction. (Author) 

A7 1-25477 ft Aerodynamic characteristics of a slender body 

traveling in a tube. Theodore R. Goodman (Oceanics, Inc., Plainview. 
N.Y.). AIAA Journal, vol. 9, Apr. 1971, p. 712-717. 6 refs. Research 
supported by the U.S. Department of Commerce. 

Incompressible inviscid slender-body theory is applied to deter- 
mine the flow about a slender body of revolution traveling in a tube. 
Formulas for all the static and dynamic stability derivatives are 
derived for an arbitrary body of revolution in terms of its cross 
sectional area distribution. These formulas are specialized to an 
ellipsoid of revolution as an illustrative example and plots of the 
results are presented as a function of the ratio of the maximum 
cross-sectional area of the body to the area of the tube. For the body 
whose diameter is a large per cent of the tube diameter, the stability 
derivatives become an order of magnitude greater than they are for 
the same body in free air. Furthetmore, a statically unstable force of 
attraction to the wall caused by proximity to the wall is present 
which does not exist at all for the body in free air. The inherent 
aerodynamic instability of a body in free air without controls is thus 
increased by the presence of the tube walls, and the walls may be 
said to exert a large effect on the aerodynamic characteristics of the 
body. (Author) 

A71 -25482 k Curvature effects in the laminar and turbulent 

freejet boundary. James C. Williams, III, Eddy H. Cheng, and Kun H. 
Kim (North Carolina State University, Raleigh, N.C.). AIAA Journal, 


vol. 9, Apr. 1971, p, 733-736. Grant No. DA HC-04-69 C-0084. 

Investigation of the effects of curvature on the freejet boundary 
between a curved irrotational flow and a stagnant fluid. It is shown 
that similar solutions are possible in both the laminar and turbulent 
cases for certain variations of jet curvature, provided the curvature is 
moderate. In fact, for both the laminar and turbulent cases, the 
equations of motion can be reduced to a single ordinary differential 
equation, the solution of which is given. The results of this solution 
indicate that the velocity profile within the freejet boundary is, for 
all practical purposes, independent of the curvature. The effects of 
the pressure across the freejet boundary on the curvature and on the 
entrainment are determined. M.M. 

A71 -25487 k Lift and drag of a wing-cone configuration in 

hypersonic flow. Adolfo Reggiori (New York University, New York, 
N.Y.). AMA Journal, vol. 9, Apr. 1971, p. 744, 745. 

Measurement of the pressure distribution and total forces on a 
reentry-vehicle configuration consisting of a 20-deg cone with wings 
located at 60 deg from the plane of symmetry and a sweep-back 
angle of 75 deg. Measurements were taken at Mach 5.8 for several 
angles of attack between -16 and +20 deg. The leading edge of the 
wing was subsonic. Lift and drag coefficients determined from the 
pressure distribution and directly from balance measurements are 
compared to those obtained with an isolated cone. A large increase in 
lift is obtained with a negative dihedral configuration, while a 
positive dihedral configuration gives only a stTiall increase in lift as 
compared to the isolated cone. T.M. 

A71-25490 // Inclination of pressure orifices in low-density 

flow. K. Kienappel (Aerodynamische Versuchsanstalt, Gottingen, 
West Germany). AIAA Journal, vol. 9, Apr. 1971, p. 749, 750. 7 
refs. 

The inclination of the orifice venting a cavity to surface rarefied 
gas flow is shown to affect the pressure in the cavity. Experiments 
were performed with a cooled flat plate model in a hypersonic 
low-density wind tunnel. Holes were drilled perpendicularly to the 
model surface and at angles between 30 and 80 deg to the leading 
edge. Graphs show measured pressures (normalized with local 
reference pressures) as a function of the angle of inclination and the 
gas density. T.M. 

A71-25492 fj Safety factors and the probability of failure in 

fatigue. M. P. Bieniek (Columbia University, New York, N.Y.) and J. 
C. Joanides (North American Rockwell Corp., Downey, Calif.). 
AIAA Journal, vol. 9, Apr. 1971, p. 753, 754. 5 refs. 

A probabilistic model of fatigue failure under variable-amplitude 
loading is used to establish a relation between the safety factor K and 
the fatigue failure p’robability. The relation appears to be of definite 
significance in selecting rational values of the safety factor. It may 
also be useful in planning the inspection, maintenance, and replace- 
ment for a fleet of aircraft. T.M. 

A71-25494 Laminar incompressible flow past a 

circulation-controlled circular lifting rotor. Allen Plotkin (Maryland, 
University, College Park, Md.). AIAA Journal, vol. 9, Apr. 1971, p. 
756-758. 8 refs. Grants No. NsG-398; No. NGR-21 -002-266. 

PrandtI's first-order boundary layer equations for two- 
dimensional, laminar, incompressible flow past a circulation- 
controlled circular lifting rotor are solved numerically using the 
implicit finite difference scheme of Blottner and Flugge Lotz (1963). 
The laminar theory shows that the momentum coefficient is an 
appropriate jet parameter for moderate values of h/R, where h is the 
slot height and R is the cylinder radius. For large values of h/R, the 
ratio of the speeds of the uniform stream and the jet becomes the 
appropriate parameter. T.M. 

A71 -25521 k Disintegration of a supersonic jet impinging 

normally on a flat plate. T. Nakatogawa, M. Hirata (Tokyo, 
University, Tokyo, Japan), and Y. Kukwa. Journal of Spacecraft and 
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Rockets, vol, 8, Apt . 1971, p. 410, 411. 

PtevioiJs studies of the structure of a supersonic freejet in 
relation to jet noise revealed that in the case of a highly 
undet expanded fteejet, very strong directional sound called screech is 
generated and that disintegration of the jet occurs at the same time. 
It is proved that, for the case of a supersonic jet of almost correct 
expansion impinging normally on a flat surface, similar disintegiation 
also occurs with strong screech when the norma! shock wave in front 
of the flat surface is in a decelerating region of the jet. O H. 

A71-25525*)^ Performance of disk -gap-band, ringsail, and 

cross parachutes at low earth altitudes. Harold N. Murrow and 
Clinton V. Eckstrom (NASA, Langley Research Center, Hampton, 
Va.). (American Institute of Aeronautics and Astronautics, Aero- 
dynamic Deceleration Systems Conference, Dayton, Ohio, Sept. 
14-16, 1970, Paper 70-1164,} Journal of Spacecraft and Rockets, 
vol. 8, Apr. 1971, p. 418*420. 6 refs. 

Evaluation of the performance of the Attached inflatable 
Decelerator (AID) - i.e., a low-mass, ram-air inflatable fabric canopy 
configured to the payload - designed for decelerating interplanetary 
vehicles during their entry into low-density atmospheres, such as that 
of Mars. Wind tunnel data for models 5 ft in diameter attached to a 
120 deg conical aeroshell, which utilize mechanically deployed 
ram-air inlets to initiate canopy inflation, are examined. Four models 
were successfully deployed at supersonic speeds. The models were 
very stable throughout the Mach number range 2.0 to 4.75 and at 
angles of attack through 10 deg and had a high drag coefficient. 
Calculated canopy inflation rates which account for permeability of 
the material are shown to be in good agreement with experimental 
values. A mission study performed demonstrated the advantage of 
the AID as the first stage of a two-stage deceleration system. 
Calculation indicates that the AID relaxes stiingem deployment 
conditions on the terminal parachute. O.H. 

A7 1-25527 • Ground and flight test results for a decelerator 

towiine energy absorber. Ross L. Goble and Earl L. Councill, Jr. 
(NASA, Langley Research Center, Hampton, Va.). (American 
Institute of Aeronautics and Astronautics, Aerodynamic Decelera- 
tion Systems Conference, Dayton, Ohio, Sept. 14-16, 1970, Paper 
70-1202.) Journal of Spacecraft Rockets, vol. S, Apr. i97l, p. 
425-425. 5 refs. 

A test program was conducted to verify the shock attenuation 
characteristics of a decelerator towline energy absorber for the 
Supersonic High Altitude Planetary Entry Program (SHAPE). 
Ground-based drop tests were performed to simulate opening 
parachute shock load and sustained aerodynamic load subsequent to 
opening shock. The absorber, although constrained in size by 
payload canister packaging volume, was found to be effective in 
limiting shock load through energy dissipation by the damper 
constituents. Helicopter drop-test data and actual flight-decelerator 
load time histories with the absorber in the system are provided. 

(Author) 

A71 -25528 ^ P A shielded fine-wire probe for rapid measure- 
ment of total temperature in high-speed flows. Leonard M. Weinstein 
(NASA, Langley Research Center, Aero-Physics Div., Hampton, Va.). 
Journal of Spacecraft and Rockets, vol. 8, Apr. 1971, p. 425-428. 12 
refs. 

A probe developed to satisfy the test requirements for a 
hypersonic helium facility having a 4 to 6 sec run time is described. 
The probe can survey across a 1-in. hypersonic boundary layer in 
approximately 2 sec, generally gives better than 1/4% absolute 
accuracy in the reduced data, and is useful for freestream Mach 
numbers greater than 1, Knudsen numbers less or equal to 0.3, and 
for total temperature less than 700 R. O.H. 


A71-25534 # A new guidance system for approach and 

landing. Volume 2. Washington, D.C., Radio Technical Commission 
for Aeronautics (Document No. DO-148), 1970. 396 p. $20. 


Description of the selection and development of recommended 
system concepts. Tentative requirements are derived from opera- 
tional considerations pertaining to airports, aircraft, approach and 
landing paths, classes of service, failure protection, vwather penetra- 
tion, and physical interference. The technique assessment procedures 
used in the technical and economic reviewing of proposals and in 
reaching conclusions are outlined, and the description of the selected 
and proposed concept dwells particularly on the capabilities of the 
system with respect to rollout, missed approach, departure guidance, 
obstacle clearance, identification, status data transmission, modula- 
tion techniques, and approach and landing guidance. The provisional 
standard signal formats recommended are covered in great detail. 

M.V.E. 

A71 -25555 * # A status review of Lewis Research Center 
supported protection system development S. J. Grisaffe, J. P. 
Merutka (NASA, Lewis Research Center, Cleveland, Ohio), and S. R. 
Levine (NASA, Lewis Research Center; U.S. Army, Air Mobility 
Research and Development Laboratory, Cleveland, Ohio). NASA and 

U. S. Air Force, Refractory Composite Working Group Meeting, 18th, 
Marshall Space Flight Center, Huntsville, Ala., Mar. 16-18, 1971, 
Paper. 12p. 

Lewis Research Center - sponsored coating development for 
superalloys has produced several promising systems including vapor 
deposited CoCrAlY coatings, alumina enriched aluminide coatings 
and metallic claddings. Efforts to minimize the interdiffusion of 
dispersion strengthened materials and protection systems have shown 
only rr»dest success. Fused slurry siticide coatings for columfaium 
reentry hardware are being optimized while process development and 
scale-up are underway. Several promising fused slurry siiicide 
coatings have been developed for tantalum reentry hardware. 

(Author) 

A71 -25652 Aerospace applications. M. A. Denney (British 

Aircraft Corp., Ltd., Weybridge, Surrey, England). In: Glass re- 
inforced plastics. Edited by Brian Parkyn. 

London, Iliffe Books, Ltd., 1970, p. 94-105. 

Applications of GRP in single-skin, wall, and sandwich radomes, 
dielectric panels, and aircraft ducting are reviewed. Production 
techniques for radomes of various designs are described with Hycar 
sandwich structures, fluted-core radomes of Bristol Aircraft, the 
Concorde radome, the Avro Shackleton radome, and Vickers 
Vanguard and Valiant radomes referred to as examples. The 
secondary structures in which GRP are used are listed as fairings, 
electrical distribution panels, propeller spinners, tank platings, 
passenger cabin furnishings, and freight bay linings. The less frequent 
applications in molding and tooling are also covered. V.Z. 

A71 -25661 Effect of changing wing sweep on the 

dynamics of the controlled processes. B. N. Petrov, Zh. S. Ageev, B. 

V. Viktorov, and I. S. Ukolov. {Akademiia Nauk SSSR, IzvestHa, 
Tekhnicheskaia Kihernetika, May-June 1970, p. ^ 90- ^9S.) Engineer- 
ing Cybernetics, vol. 8, May-June 1970, p. 604-609. Trar^slation. 

Description of a mathematical model for the dynamics of the 
angular motion of a variable geometry (variable wing sweep) aircraft 
treated as a variable mechanical system with specified relative 
motions of its elements. Differential equations of angular motion are 
derived, and an approximate analysis is made for the influence of 
inertial moments on the dynamic properties of the aircraft as a 
control plant. Using a hypothetical aircraft as an example, it is shown 
that the mechanical aspects of sweep variation have little influence 
on the transient processes in the course and pitch control channels. 
In the roll control channel, the inertial components have a very 
strong influence on the damping properties. It is concluded that roll 
control in these circumstances should be primarily carried out by an 
autopilot. 

A71 -25802 k Determination of three-dimensional density 

fields from holographic interferograms. Robert D. Matulka and 
Daniel J. Collins (U.S. Naval Postgraduate School. Monterey, Calif.). 


347 


A71 -25847 


Journal of Applied Physics, vol. 42, Mar. 1, 1971, p. 1109 1119. 12 
refs. Navy -supported research. 

The successful application of holographic interferometry, and an 
associated mathematical reduction process, to the determination of 
an asymmetric three-dimensional density field of an aerodynamic 
phenomenon is reported. An integral inversion method from the field 
of plasma physics has been extensively evaluated by applying it to 
the determination of functions, both axisymmetric and asymmetric, 
which simulate aerodynamic density fields. The application of 
holographic interferometry has been extended to provide multiple 
holograms about a test region, with sufficient coverage to provide 
interferometric data for the successful solution of the density field. 
The analytical and experimental methods developed were applied to 
an experimental axisymmetric test field, the supersonic flow from a 
free jet, and shown to be comparable to a previous solution obtained 
by the Abel inversion method. Further, the free jet was tilted to 
provide a test field which was asymmetric in the plane of solution. 
Comparison of the resulting asymmetric solution was shown to be 
consistent with the previously obtained axisymmetric solution. 

(Author) 

A7 1-25847 Application of a hybrid computer to the 

development of a pilotless captive helicopter (Einsatz eines Hy- 
bridrechners bei der Entwicklung eines unbemannten, gefesselten 
Hubschraubers). G. Schmidt, R. Swik, W. Dusold, and A. Kuechle 
(Dornier AG, Friedrichshafen, West Germany). In: Association 
Internationale pour le Calcul Analogique and International Federa- 
tion for Information Processing, Conference on Hybrid Computa- 
tion, Munich, West Germany, August 31 -September 4, 1970, 
Proceedings. Brussels, Presses Academiques 

Europeennes, 1970, p. 280-289. In German. 

A complex real-time simulator is described which was developed 
for solving dynamic problems of a captive two-blade rotor platform 
(termed DO 32-K) intended for reconnaissance purposes. Of 
particular interest was the determination of the influence of the 
mooring cable (which also served for fuel supply and data trans- 
mission), the rotor, and the turbine unit on the dynamic charac- 
teristics of the entire system and whether satisfactory stabilization 
could be accomplished with standard flight control equipment. The 
mathematical model, block diagram, and signal flow diagrams of the 
simulator are presented and discussed. V.P. 

A71 -25852 An application of hybrid computing to design 

and training. Frank E. Oldfield and Philip J. Wall (Teledyne Ryan 
Aeronautical Co,, San Diego, Calif.). In: Association Internationale 
pour le Calcul Analogique and International Federation for Informa 
tion Processing, Conference on Hybrid Computation, Munich, West 
Germany, August 31 -September 4, 1970, Proceedings. 

Brussels, Presses Academiques Europeennes, 1970, p. 

628-636. 

Description of a six-degree-of-freedom digital computer program 
written to evaluate a complex flight control system and associated 
control mode logic. Air launch separations from the launch aircraft 
were successful, and ground launch was demonstrated successfully, as 
well as supersonic flight. All flight control modes were successfully 
engaged and flown. To date, six radio control operators (RCOs) were 
trained on the simulator, and all have conducted successful flights. 

F.R.L. 

A71 -25948 An analysis of flow through a mixed flow 

impeller. Yasutoshi Senoo and Yoshiyuki Nakase (Kyushu Uni- 
versity, Fukuoka, Japan). American Society of Mechanical Engineers, 
Gas Turbine Conference and Products Show, Houston, Tex., Mar. 
28- Apr. 1, 1971, Paper 71 GT 2. 8 p. 9 refs. Members, $1.00; 
nonmembers, $2.00. 

In this report, a method of analyzing steady, three-dimensional, 
subsonic, nonviscous flow through a turbomachine with arbitrary 
hub and shroud shapes and with a finite number of blades is 
presented. In order to make the analysis manageable, the stream 
surfaces are assumed to be axisymmetric. Position and shape of these 
surfaces, which depend upon the work of blades, are obtained by a 


meridional plane solution using a quasi-orthogonal coordinate 
system. The flow condition on these surfaces of revolution and the 
result. The agreement appears to be very good. Some preliminary 
results are presented for a flow containing an oblique shock and its 
reflection. The computed results compare satisfactorily with the 
exact solution. (Author) 

A71 -25950 H The radiation of sound from an airfoil 

immersed in a laminar flow. L. T. Clark (Boeing Co., Commercial 
Airplane Group, Seattle, Wash ). American Society of Mechanical 
Engineers, Gas Turbine Conference and Products Show, Houston, 
Tex., Mar. 28-Apr. 1, 1971, Paper 71 GT-4. 1 1 p. 7 refs. Members, 
$1 .00; nonmembers, $2.00. 

The results of an experimental and analytical investigation of 
sound generation by single airfoils are presented. Airfoil sections 
studied were representative of those used in modern axial com- 
pressors; included were modified 65 series and double circular arc 
profiles. The radiation of sound from the airfoil immersed in the 
potential core of a free jet discharging through an acoustic chamber 
was measured. Acoustic data were obtained for the velocity range 
200 through 800 ft/sec. Measurements of wake correlation volumes 
and turbulence velocity components were used in an analytical 
model to predict the spectrum of the sound radiated by the airfoil. 
Sound generation was found to be dependent upon the square of the 
component of turbulent velocity normal to the airfoil chord. In the 
velocity range 300 to 800 ft/sec, the overall sound pressure level was 
found to be dependent upon free stream velocity to the sixth power. 
A correlation of the normal component of turbulent velocity was 
found to exist with the momentum thickness of the wake. (Author) 

A71 -25953 H Shock wave behavior in transonic compressor 

noise generation. M. R. Fink. American Society of Mechanical 
Engineers, Gas Turbine Conference and Products Show, Houston, 
Tex., Mar. 28-Apr. 1, 1971, Paper 71GT-7. 1 p. 12 refs. Members, 
$1 .00, nonmembers, $2.00. 

Compressor noise at transonic tip speeds contains strong tones 
at multiples of shaft rotation frequency as well as harmonics of blade 
passage frequency. These multiple pure tones or combination tones 
are caused by rotor blade nonuniformities which result in 
pronounced irregularities in the shock pattern attached to the rotor. 
Nonlinear first order theory, similar to that used in analysis of sonic 
boom strength, is utilized to determine shock wave decay with 
upstream distance. In the extreme near field of the rotor, shock 
strength varies inversely as the square root of upstream distance from 
the blade leading edge as with an isolated airfoil. Somewhat further 
upstream, the expansion region from the neighboring blade in the 
cascade interacts with the shock so that shock strength varies as the 
inverse first power of distance. These aerodynamic results are used to 
infer some characteristics of transonic compressor noise which in 
turn are compared with experimental results. (Author) 

A71 -25958 fi Discrete frequency noise from lifting fans. A. 

N. Abdelhamid (Carleton University, Ottawa, Canada). American 
Society of Mechanical Engineers, Gas Turbine Conference and 
Products Show, Houston, Tex., Mar. 28-Apr. 1, 1971, Paper 

71-GT-12. 10 p. 10 refs. Members, $1.00, nonmembers, $2.00. 
Research supported by the National Research Council of Canada. 

Discrete frequency noise characteristics of a research lifting fan 
are investigated analytically. Based on steady aerodynamic data of 
the fan, unsteady aerodynamic forces acting on the rotor and stator 
blades were calculated using the results of previous investigators and 
an analysis which determines the effect of fluctuating velocity 
disturbance parallel to blade chord on the unsteady lift of cambered 
thin airfoils. The calculated unsteady forces were then used to 
determine the characteristics of discrete frequency noise emission 
from the fan. For the fan under consideration it is shown that the 
rotor interaction noise dominates the fan noise. Com[)ai ison between 
the predicted sound pressure levels and expeiimental obsei vat ions 
shows good agreement. Based on the calculatt'd detaiU'd contnbu 
tions of the different force harmonics acting on the blades to the fan 
noise, possible means of reducing lifting tan noise aie discussed. 

(Authoi ) 


348 


A71 25966 


A71 -25959 # Performance of compressor blade rows in a 

sloping flowpath. H. A. Harmon, A. A. Mikolajczak. and D. Marchant 
(United Aircraft Corp., Pratt and Whitney Aircraft Div., East 
Hartford, Conn.). American Society of Mechanical Engineers, Gas 
Turbine Conference and Products Show, Houston, Tex., Mar. 
28-Apr. 1, 1971, Paper 71-GT-13. 8 p. 15 refs. Members, $1.00; 
nonmembers, $2.00. Research sponsored by the United Aircraft 
Corp. 

In an effort to reduce engine length and weight it is desirable in 
some applications, such as high bypass ratio turbofan engines, to 
introduce compressor stages into a downward sloping flowpath. In 
this 'mixed flow' compressor the airfoil orientation with respect to 
the flowpath becomes important to ensure good performance. The 
performance of cascades and compressor stages with sloping walls is 
presented. Three methods of introducing blading into the flowpath 
were evaluated. It is shown that by canting the blading to be normal 
to the flow direction, no penalty in performance is incurred 
compared to the performance of a typical axial compressor with 
cylindrical flovA^ath. Test results are compared with predictions 
based on intrablade analysis and a wall boundary layer calculation. 
Qualitatively good agreement is obtained except for the case when 
the blading is swept with respect to the flow direction. Need for 
further investigation of three dimensional internal viscous flows is 
indicated. (Author) 

A71 -26960 fi Experimental investigation of methods for 

improving the dynamic response of a twin-spool turbojet engine. A. 

J. Fawke (Gas Council, Newcastle, England) and H. i. H. 
Saravanamuttoo (Carleton University, Ottawa, Canada). American 
Society of Mechanical Engineers, Gas Turbine Conference and 
Products Show, Housion, Tex., Mar. 2S Apr. 1, 1971, Paper 
71-GT-14. 1 p. Members, $1.00; nonmembers, $2.00. Research 
supported by the Science Research Council. 

This paper describes experimental tests carried out on a 
twin-spool turbojet to confirm earlier simulator predictions of 
methods of improving the dynamic response. The engine was 
controlled by a digital computer, permitting ready changes of control 
schedules. It was verified that dynamic response could be improved 
by trading HP surge margin for LP surge margin by suitable variation 
of the nozzle area. Opcra<n"ig tea vvete obtained ot*. ooth 

compressor characteristics during both accelerations and decelera- 
tions and excellent agreement with simulator results was obtained. 

(Author) 

A71 -25961 # Measured and predicted flow near the exit of a 

radial-flow impeller. G. B. McDonald, J. H. G. Howard {Waterloo, 
University, Waterloo. Ontario, Canada), and E. Lennemann (IBM 
Deutschland, Bob! ingen , West Germany). American Society of 
Mechanical Engineers, Gas Turbine Conference and Products Show, 
Houston, Tex., Mar. 28-Apr. 1, 1971, Paper 71-GT-15. 6 p. 12 refs. 
Members, $1 .00; nonmembers. $2.00. Defence Research Board of 
Canada Grant No. 9550-19. 

Experimental measurements are presented of the velocity field 
near the exit of a radial impeller with backward-curved blades. The 
flow pattern, and its variation with changes in the flow coefficient 
are compared with numerical predictions on a blade-to-blade plane. 
The theoretical flow prediction method assumes inviscid flow, is 
essentially two-dimensional and is based on the streamline curvature 
approach. It does not specifically require the condition of zero 
absolute vorticity. The comparison with experiment indicates that 
the principal feature of the flow not accounted for in the inviscid 
model is the region of low velocity near mid-blade height on the 
suction surface, especially for higher blade loadings. (Author) 

A71 -25962 A blade theory of an impeller with an ar- 

bitrary surface of revolution. Yasutoshi Senoo and Yoshiyuki Nakase 
(Kyushu University, fukuoka, Japan). American Society of Mechani- 
cal Engineers, Gas Turbine Conference and Products Show, Houston, 
Tex., Mar. 28-Apr. 1, 1971, Paper 71-GT-17. 7 p. 14 refs. Members, 
$1.00; nonmembers, $2.(X). 


In this report a method of analyzing subsonic inviscid flow 
between blades on a stream surface of revolution of a turbomachine, 
which may be an axial, a radial, or a mixed-flow type, is presented. 
There may be a change in thickness of stream surface of revolution in 
the through flow direction. The stream surface of revolution is 
mapped onto a plane. In this picture plane the influence of rotation 
of the system is not always represented by uniformly distributed 
vorticity. Instead, the distribution of vorticity varies with radius. For 
the calculation of velocity distribution in the picture plane, an 
available rotating annular cascade theory is modified so that the 
variation of vorticity with respect to radius is properly considered. 
Numerical examples for a mixed flow type compressor rotor are 
included. (Author) 


A71 -25963 # Heat transfer to an airfoil in oscillating flow. J. 

A. Miller and P. F. Pucci (U.S. Naval Postgraduate School, Monterey, 
Calif.). American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Show. Houston, Tex., Mar. 28-Apr. 1, 
1971, Paper 71-GT-18. 8 p. 7 refs. Members, $1.00; nonmembers, 
$2.00. Navy-supported research. 

Local heat transfer coefficients to an airfoil in an oscillating 
stream have been measured for a range of frequencies and oscillation 
amplitudes. Results at moderate angles of attack are in agreement 
with previously reported findings. However, at large angles of attack, 
including those associated with stall in steady flow, a strong periodic 
starting vortex shed from the leading edge leads to a dramatic 
reattachment of the flow and consequent increase in local Nusselt 
numbers of as much as five fold. These effects are shown to be 
amplified by increasing oscillation frequency and amplitude. 

(Author) 

A71 -25964 H Analytical and experimental studies of two- 

dimensional flows in a radial bladed impeller. R. S. Benson, W. G. 
Cartwright, and M. J. Hill (Manchester. University, Manchester, 
England). American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Show, Houston, Tex., Mar. 28-Apr. 1, 
1971, Paper 71-GT-20. 12 p. 16 refs. Members, $1.00; nonmembers, 
S2.00. 

Numerical direct solutions are derived on the basis of the 
potential theory to determine two-dimensional flows in radial 
turbomachines under both on- and off-design conditions. A rotating 
cascade rig with a horizontal rotor mounted in an open circular water 
tank is used in experiments to obtain water circulation with radial 
inflow or outflow by the motion of the rotor at rates up to 300 rpm. 
A camera with a 12-channel flash unit is used for flow visualization 
by photographic observations of polystyrene particles suspended in 
the flow. The experimental and analytical results for a straight vaned 
constant-area rotor are compared. V.Z. 

A71 -25965 § Design considerations in inertia welding of 

turbocharger and gas turbine components. C. D. Weiss, L. J. Moen, 
and W. M. Hallett (Caterpillar Tractor Co., Peoria. III.). American 
Society of Mechanical Engineers, Gas Turbine Conference and 
Products Show, Houston, Tex., Mar. 28-Apr. 1, 1971, Paper 
71-GT-21. 1 p. Members, $1.00; nonmembers, $2.00. 

The welding of low alloy steels and wrought superalloys to cast 
superalloys of special relevance to the gas turbine field is discussed. 
The inertia welding process is described, and it is shown that its 
applicability extends to many combinations of iron, nickel, and 
cobalt base superalloys and steels for gas turbine and supercharger 
construction. Weldable combinations are listed, and mathematical 
formulas are given that make it possible to calculate the parameters 
required for inertia welds. The tensile and stress rupture properties of 
inertia welds at various temperatures are tabulated, and their 
microstructure is illustrated and discussed. Various prerequisites to 
sound welds are reviewed and precautions to be observed set forth. 

M.V.E. 

A71-25966 H A turbine-speed, main-engine fuel pump. H. T. 

Johnson (Battelle Columbus Laboratories. Columbus, Ohio). 
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American Society of Mechanical Engineers, Gas Turbine Conference 
and Products Show. Houston, Tex., Mar. 28- Apr. 1, 1971. Paper 
71-GT-24. 8 p. Members, $1.00; nonmembers, $2.00. Grant No. 
DA-AJ-02-69-C-0072. 

This paper describes the design and experimental evaluation of a 
vane-type fuel pump that has operated successfully at speeds up to 
49,500 rpm and outlet pressures up to 900 psig. The objective of the 
research was to produce a main-engine fuel pump for small 
gas-turbine engines capable of operaiing at engme shaft speed m 
order to reduce the bulk and complexity of the required gear drive 
train. The pump has a design JP-4 turbine fuel flow rate of 2000 
)b/hr at 650 psig. The successful completion of a 200-hr endurance 
run has verified that the high-speed capabilities have been achieved 
without sacrificing pump endurance life. (Author) 

A71 -25967 H Effects of Reynolds number on performance 

characteristics of a centrifugal compressor. Toshio Mashimo, Ichiro 
Ariga, Ichiro Watanabe (Keio University, Tokyo, Japan), and Hiroshi 
Suefusa. American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Show, Houston, Tex., Mar. 28-Apr. 1, 
1971, Paper 71-GT-25. 12 p. 16 refs. Members, $1.00; nonmembers, 
$2.00. Research supported by the Mitsui Shipbuilding and Engineer- 
ing Co. 

The pressure was varied from 0.25 to 1 atm in the surge tank by 
a vacuum pump to vary the Reynolds number in a closed system 
used in a study of the performance of a centrifugal compressor with 
a single-shroud impeller having straight radial blades and a parallel- 
walled vaneless diffuser. The power losses in the compressor, impeller 
and diffuser stages of the system were determined and the adiabatic 
efficiency of the compressor vs the flow rates was analyzed. The 
critical Reynolds numbers were from 0.09M to 0.1 3M for the 
compressor stage, from 0.09M to 0.1 2M for the impeller, and from 
0.09M to 0. 15M for the diffuser. V.Z. 

A71 -25970 H Inertia welded jet engine components. K. W. 

Stalker and L. P. Jahnke (GE Materia! and Process Technology 
Laboratories, Cincinnati, Ohio). American Society of Mechanical 
Engineers, Gas Turbine Conference and Products Show, Houston. 
Tex., Mar. 28-Apr. 1, 1971, Paper 71-GT-33. 9 p. Members, $1.00; 
nonmembers, $2.00. 

The inertia welding process is discussed as a technique providing 
both a low weight-cost advantage and completely reproducible 
excellent mechanical properties when used for joining simple disk 
and ring shapes in the fabrication of jet engine rotors. This process is 
characterized as one of solid state joining which forges the two parts 
together under automatically controlled conditions. The inertia 
welding parameters for jet engine nickel and titanium alloys and the 
cost and weight advantages due to the elimination of mechanical 
joints and a better utilization of material in this process are analyzed. 
Several typical applications of the process are described. V.Z. 

A7 1-25971 if A design method and the performance of 

two-dimensional turbine cascades for high subsonic flow. A. Uenishi 
(Hitachi. Ltd., Research Laboratory. Ibaraki, Japan). American 
Society of Mechanical Engineers, Gas Turbine Conference and 
Products Show, Houston, Tex., Mar. 28 Apr. 1, 1971, Paper 
71-GT-34. 12 p. 7 refs. Members, $1.00; nonmembers, $2.00. 

Description of an approximate hodograph method for designing 
turbine cascades for high subsonic flow of compressible fluid whose 
specific heat ratio gamma - -1 and gamma greater than 1. This 
method, which was established by Cantrell and Fowler (1959), is 
suitable for profiles with large deflection angles and thickness. 
Numerical examples are given, and theoretical and measured pressure 
distribution for profiles designed by this method are compared. A 
better design criterion for improving cascade efficiency is presented. 

M.M. 

A71 25972 /V Liquid distributions of a low pressure drop 

injection system • Gas turbine 'vaporizer' design. R. W. Alpeii (New 
Hampshire. University, Durham, N.H.) and J. S. Hoffman (General 


Electric Co., Lynn, Mass.). American Society of Mechanical Engi- 
neers, Gas Turbine Conference and Products Show, Houston, Tex., 
Mar. 28-Apr. 1, 1971, Paper 71-GT-38. 6 p. Members, $1.00; 
nonmembers, $2.00. 

Low pressure drop fuel injectors for jet engine combustors are 
currently being considered. In this respect, the general problem 
considered in this paper is the flow variables affecting the distribu- 
tion of a low pressure drop, low velocity stream of liquid which is 
convected by a concentric airstrcam against a concave hemispherical 
cap similar to possible fuel injectors designs. Experimental results 
from a plexiglass model of the injection system are presented. The 
experimental results indicate that for a centrally located liquid 
stream injector (less than 1/16 in. from the true center), the 
momentum ratio between the liquid and airstreams is the pre- 
dominant factor which influences uniform fuel distributions. More 
uniform distributions are obtained with higher liquid to-air momen- 
tum ratios. For larger injector eccentricities, the liquid distributions 
exhibit variable tendencies depending on the range of the momentum 
ratio. (Author) 

A7 1-25973 ff Investigation concerning the fluid flow in the 

mixed-flow diffuser. Shinji Honami, Toshimichi Sakai (Tokyo 
Institute of Science, Tokyo, Japan), Ichiro Watanabe (Keio Uni- 
versity, Tokyo, Japan), and Keizo Tsukagoshi. American Society of 
Mechanical Engineers, Gas Turbine Conference and Products Show, 
Houston. Tex., Mar. 28-Apr. 1, 1971, Paper 71-GT-40. 9 p. 13 refs. 
Members, $1.00; nonmembers, $2.00. 

Velocity profile measurements were performed on the flow in a 
mixed-flow diffuser with walls having equal cone angles. The aim of 
the present study is to understand the flow behavior and the relatiofi 
between the flow patterns and the diffuser losses. The boundary 
layer flow accompanied by separation on the inner wall and the 
velocity normal to the diffuser walls were measured in detail to 
examine the three-dimensional flow behavior in the mixed-flow 
diffuser. Comparing with the radial diffuser, the mixed-flow diffuser 
had a more complicated flow mechanism as it had the pressure 
gradients of transverse and normal directions. (Author) 

A71 25974 if A study on the flow pattern within the 

centrifugal and mixed-flow impellers. Shinpei Mizuki, Toshimichi 
Sakai (Tokyo Institute of Science, Tokyo, Japan), and Ichiro 
Watanabe (Keio University, Tokyo, Japan). American Society of 
Mechanical Engineers, Gas Turbine Conference and Products Show, 
Houston, Tex., Mar. 28-Apr. 1, 1971 , Paper 71 -GT-41 . 13 p. 10 refs. 
Members, $1.00, nonmembers, $2.00. 

An investigation of the flow patterns within the centrifugal and 
mixed-flow impeller channel was performed. The velocity distribu- 
tions within the impeller channel and blade surface pressure of the 
centrifugal and mixed-flow impellers were closely examined by 
experiment and the flow behavior within these impellers were 
clarified. The incompressible and inviscid flows within the impellers 
having straight radial blades were also derived analytically. The 
present authors assumed an outermost boundary of the relative eddy 
at the impeller exit periphery and corrected the analytical results. 
The corrected analytical results thus obtained showed good coin- 
cidence with the experimental data. (Author) 

A7 1-25975 # A numerical technique for the calculation of 

transonic flows in turbomachinery cascades. S. Gopalarkrishnan and 
R. Bozzola (Avco Corp., Avco Lycoming Div., Stratford, Conn.). 
American Society of Mechanical Engineers, Gas Turbine Conference 
and Products Show, Houston, Tex., Mar. 28-Apr. 1, 1971, Paper 
71-GT-42. 10 p. 16 refs. Members, $1 .00; nonmembers, $2.00. 

A numerical technique is presented for the calculation of steady 
inviscid transonic flows in turbomachinery cascades, wherein both 
subsonic and supersonic regions co-exist. The problem is posed in the 
time-dependent form and the asymptotic solution at large times 
provides the solution of the steady physical problems. The solutions 
for a hyperbolic nozzle cascade and two turbine cascades are 
compared with other analytical solutions and with an experimental 
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result. The agreement appears to be very good. Some preliminary 
results are presented for a flow containing an oblique shock and its 
reflection. The computed results compare satisfactorily with the 
exact solution. (Author) 


A71 25976 = The jet fuel starter goes operational. R. A. 

Quick and F. D. Miller (USAF, Aeronautical Systems Div., Wright- 
Patterson AFB, Ohio). American Society of Mechanical Engineers, 
Gas Turbine Conference and Products Show, Houston, Tex., Mar. 
28 Apr. 1, 1971, Paper 71-GT-43. 10 p. Members, $1.00; non- 
members. $2.00. 

The starter described is a compact, lightweight gas turbine 
consisting of a gas generator module, a power turbine module, and an 
accessory module. The complete unit is attached to the engine 
accessory gearbox by means of quick-disconnect coupling. The gas 
generator operates on aircraft fuel to generate a high-temperature gas 
stream output. The output is directed to the power turbine where 
the gas energy is converted to mechanical energy or torque for 
rotating the aircraft engine fast enough to start it. 'The advantages of 
this starting system are reviewed, together with development history 
and early service experience. Z.W. 

A71 -25977 # A fluidic fuel control valve for turbine engines. 

R. L. Wilcox (Delavan Manufacturing Co., Inc., West Des Moines, 
Iowa) and J. H. Shadowen (United Aircraft Florida Research and 
Development Center. West Palm Beach, Fla.). American Society of 
Mechanical Engineers, Gas Turbine Conference and Products Show, 
Houston, Tex.. Mar. 28-Apr. 1, 1971, Paper 71-GT-44. 4 p. Members, 
$1.00; nonmembers, $2.00. 

A fluidic valve, consisting of a swirl chamber with tangential and 
radial inlets and a single outlet, has been used to provide uniform 
fuel distribution to the nozzles in an annular combustor designed for 
a small turbine engine. The fuel nozzles were of the air atomizing 
type, with large flow passages for contamination tolerance. Pressure 
drop across the nozzles was too small at low fuel flows to overcome 
hydraulic heat effects and uniformly distribute the fuel to the 
nozzles. A fluidic valve installed in series with each nozzle provided 
sufficient pressure drop to distnoute the fuel at low flow rates 
without requiring exceptionally high fuel pressures at large flow 
rates. The fluidic valves were fed by a dual manifold fuel system. 
Fuel flow was divided between the two manifolds, which were 
connected separately to the tangential and radial inlets of the fluidic 
valves, by a pressure relief valve. The flow schedule of the system was 
similar to that of a dual orifice pressure atomizing fuel system. 
Turn-down requirements of the system were 40:1. (Author) 

A71-25978 fi Cleaner fuel through nitrogen inerting. W. Q. 

Brookley (USAF, Aeronautical Systems Div., Wright-Patterson AFB, 
Ohio). American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Show, Houston, Tex., Mar. 28-Apr. 1, 
1971. Paper 71 GT-45. 3 p. Members, $1.00; nonmembers, $2.00. 

Additional advantages associated with aircraft fuel tank nitrogen 
inerting are discussed. In addition to fire and explosion suppression, 
nitrogen inerting makes it possible to remove oxygen and water from 
aviation fuels, reduce foreign particles in fuel tanks, and possibly 
reduce sludge and lacquering. Malfunctions of components due to 
contaminates were found to be greatly reduced. If oxygen removal is 
found to improve thermal stability sufficiently the necessity of using 
expensive fuels for supersonic aircraft can also be eliminated. Z.W. 

A71 -25979 # Metal matrix composite fabrication procedures 

for gas turbine engine blades. J. A. Alexander, E. G. Parks, Jr., and P. 
Melnyk (TRW, Inc., Cleveland, Ohio). .American Society of Me- 
chanical Engineers, Gas Turbine Conference and Products Show, 
Houston, Tex., Mar. 28-Apr. 1, 1971, Paper 71-GT-46. 1 p. Members. 
$1 .00; nonmembers, $2.00. 

Application of the diffusion bonding process to the formation 
of gas turbine engine fan blades from titanium or aluminum matrix 
composites. Emphasis is placed on the susceptibility of this process 


to the volume producibility of the blades. The use of a titanium 
matrix and B-SiC filaments yields evaluational quantities of com- 
posite blades, but analysis of the process indicates that substantial 
progress must be made before cost effect production could be 
contemplated. Raw materials are expensive, and cost reduction is 
directly associated with market volume. The hand labor and wastage 
associated with the formation of filament and foil lamellae were 
reduced by hot stretch forming of thick packages of foils to lengths 
and widths which more closely approximate the required ultimate 
size. Further economization of the foil and filament lamellae forming 
procedures is examined, and expected developments in this area are 
outlined. T.M. 

A71 -25980 # Manufacturing approaches to resin matrix 

composite airfoils for gas turbine engines. R. A. Whitaker, W. H. 
Reinhart, and C. H. Castle (TRW, Inc., Cleveland, Ohio). American 
Society of Mechanical Engineers, Gas Turbine Conference and 
Products Show, Houston, Tex., Mar. 28-Apr. 1, 1971, Paper 
71-GT-47. 8 p. Members, $1 .00; nonmembers, $2.00. 

Performance and cost are considered to assess the prospects of 
the use of resin matrix composites in gas turbine airfoils. Graphite- 
fiber and resin-impregnated-graphite-sheet (prepreg) prices are 
surveyed to determine their contribution to the total cost of the 
resin matrix composites used. Anticipated high-volume production 
methods, such as computerized ply development with graphic 
plotting, broadgoods cotlimation, impregnation and consolidation, 
and computerized multiaxis tape-laying machining, are described. 
The highly automated fabrication techniques required for a cost- 
effective composite airfoil production with labor and in-process 
material waste minimization are expected to yield graphite yarn and 
tow at costs of $25 to $40/1 b after the mid 70s. V.Z. 

A71 -25981 # Effects of polyurethane foam on fuel system 

contamination. T. 0. Reed (USAF, Aeronautical Systems Div., 
Wright-Patterson AFB. Ohio). American Society of Mechanical 
Engineers, Gas Turbine Conference and Products Show, Houston, 
Tex., Mar. 28-Apr. 1, 1971, Paper 71-GT-54. lOp. 14 refs. Members, 
$1 .00; nonmembers, $2,00. 

The successful implementation of 10pore/in. foam for aircraft 
fuel system fire and explosion protection is described with special 
reference to fuel contamination. Cleanliness requirements associated 
with the foam installation require that the level of particulate matter 
does not exceed 1 mg/gal over that serviced to the aircraft. It was 
verified that the foam installation has not increased the overall 
system contamination level and, in some uses, may have reduced it. 
Requirements for foam cleanliness were enacted through the 
manufacturing, fabrication, installation, and testing phases of the 
modification. Periodic maintenance checks are also recommended in 
the service. Z.\N. 

A71 -25982 H A new method for the calculations of blade 

loadings in a radial flow compressor. M. P. Boyce (Texas A & M 
University, College Station, Tex.) and Y. S. Bale. American Society 
of Mechanical Engineers, Gas Turbine Conference and Products 
Show, Houston, Tex., Mar. 28-Apr. 1 , 1971 , Paper 71-GT-60. 10 p. 
10 refs. Members, $1.00; nonmembers, $2.00. 

The paper outlines a quasi-three-dimensional approach based on 
the solution of the entire inviscid momentum and energy equations 
in the meridional and blade-to-blade plane to calculate the blade 
loading in a radial flow turbomachine. The method is outlined in 
detail so as to enable the reader to adapt it for use on his computer. 
The flow in the compressor is considered to be nonhomentropic with 
variations of thermodynamic properties at the inlet. A comparison of 
various inlet distributions is shown and this illustrates the usefulness 
of this method. Calculation of the velocity on the trailing and driving 
faces of the blades is obtained. Pressure and temperature distribution 
throughout the flow passage considering an actual process is also 
outlined. (Author) 

A7 1-25983 Advanced regenerative gas turbine designs for 

lightweight and high performance. C. F. McDonald (AiResearch 
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Manufacturing Co., Los Angeles, Calif.) and R. A. Langworthy (U.S. 
Army, Aviation Materiel Laboratories, Fort Eustis, Va.). American 
Society of Mechanical Engineers, Gas Turbine Conference and 
Products Show, Houston, Tex., Mar. 28- Apr. 1, 1971, Paper 
71-GT-67. 25 p. 6 refs. Members, $1.00; nonmembers, $2.00, 

Two integrated gas-turbine concepts for aircraft applications are 
described in which annular recuperators of tubular construction are 
vA/rapped around the turbomachinery to give compact lightweight 
engine packages. The recuperator is the prime structure, forming the 
backbone of the assembly. Designed for minimum mechanical 
complexity, the engine assembly can be quickly split by a single tool 
into the three basic modules (gas generator, recuperator, and power 
turbine) for routine inspection and maintenance. Direct per- 
formance. weight, and cost comparisons are made (at the same power 
level) with a nonrecuperative engine designed for the same cycle 
data. Sensitivity curves demonstrate the effects of small changes in 
basic parameters on optimum recuperator criteria for given mission 
times. Compressor, turbine, and combustor details are briefly 
outlined. T.M. 


A71 -25984 Low cost short life gas turbine design. D L 

Murray and W. E. Kidd (Teledyne, Inc., Toledo, Ohio). American 
Society of Mechanical Engineers, Gas Turbine Conference and 
Products Show, Houston, Tex., Mar. 28- Apr. 1, 1971, Paper 
71-GT-69. 1 p. Members, $1 .00; nonmembers, $2.00. 

Results of low cost gas turbine engine design studies are 
presented. System requirements are discussed and their effects on 
engine design and cost are analyzed. Parametric performance data are 
presented and the use of these data in engine build cost trades is 
discussed. The evolution of specific component fabrication tech- 
niques on selected components is discussed, and the overall effect on 
the engine cost is analyzed and described. The technique of achieving 
low manufacturing costs by the use of innovative design, keyed to 
operational requirements rather than new processes, is described. The 
accessory problem is discussed and a potentially low cost fuel control 


concept described. A cross section drawing of a simple production 
turbojet is shown and the use of a technique for a low cost design is 
outlined. (Author) 


A71 -25985 // Designing rotor burst protection. A. A. 

Martino (U.S. Naval Air Propulsion Test Center, Trenton, N.J.). 
American Society of Mechanical Engineers, Gas Turbine Conference 
and Products Show, Houston, Tex., Mar. 28-Apr. 1, 1971, Paper 
71-GT-70. 13 p. Members, $1.00; nonmembers, $2.00, 

Research on optimum-weight protective systems against un- 
contained rotor failure where fragments pass radially through the 
turbine engine casing leading to additional damage. A spin-chamber 
test facility was used for high-speed photographic study of the 
fragment impact on protective rings. Experimental data are given for 
such factors as fragment types, blade effects, plastic growth of 
protective rings, ring restraint, fragment energy distribution, ring 
cross section, and radial clearance. Ring materials evaluated included 
steel, aluminum, ballistic nylon, and filament wound E-glass. TRIP 
(Transformation Induced Plasticity) steels exhibited the highest 
ratios of attack energy to ring weight. Transient ring computer codes 
for predicting the transient response of fragment impacted con- 
tainment systems are described. T.M. 


A71 -25987 ^ A dynamic model of gas turbine engine main 

combustor instability. F. F, Ehrich (Genera! Electric Co., Group 
Engineering Div., West Lynn, Mass.). American Society of Mechani- 
cal Engineers, Gas Turbine Conference and Products Show, Houston, 
Tex., Mar. 28-Apr. 1, 1971, Paper 7l GT-73. 6 p. Members, $1.00; 
nonmembers, $2.00. 

A gas turbine combustor model comprising a premixing (or 
vaporizing) chamber (1) and a combustion chamber (2), both 
designed as Helmholtz resonators, is described. The model is used to 
derive a stability criterion for obtaining the critical combustor 
temperature ratio as a function of the combustoi geometry in- 
corporating the chamber volumes and the effective perimeters and 
areas of the chamber orifices. An analysis suggests that stability of a 


combustor represented by this model can be maintained when the 
ratio between natural frequencies in (1) and (2) is larger than unity. 

V.Z. 


A71-25988 */y Holographic characterization of aerospace 

components. R. K. Erf and J. P. Waters (United Aircraft Research 
Laboratories, East Hartford, Conn.) . American Society of Mechanical 
Engineers, Gas Turbine Conference and Products Show, Houston, 
Tex., Mar. 28-Apr. 1, 1971 , Paper 71 GT-74. 15p. 10 refs. Members, 
$1 .00; nonmembers, $2.00. Contract No. NAS 1 -9926. 

Several adaptations of the basic holographic process to specific 
aerospace problems are described, including pulsed laser holography, 
interferometric holography, and pulsed schlieren holography. 
Specific applications of interest to the aerospace engineer include 
studies of fuel nozzle spray characteristics, vibration analysis 
techniques, and helicopter rotor flow visualization methods. Non- 
destructive testing of aerospace components and materials is il- 
lustrated by examples of the inspection of electron beam welds, 
character! zat.'on of bond defects in composite materials and honey- 
comb panels, and identification of internal structural flaws. T.M. 

A71-25989 ^ Lift jet engine, JR100. Masakatsu Matsuki, 

Tadao Torisaki (National Aerospace Laboratory, Tokyo, Japan), 
Kaneichiro Imai, and Kiyoto Miyazawa (Ishikawajima-Harima Heavy 
Industries Co., Ltd., Tokyo, Jaqan) . American Society of Mechanical 
Engineers, Gas Turbine Conference and Products Show, Houston, 
Tex., Mar. 28-Apr. 1, 1971 , Paper 71-GT-75. 1 2 p. Members, $1 .00; 
nonmembers, $2.00. 

The development of a vertical straight lift turbojet engine with a 
six-stage axial-flow compressor, an annular combustoi, atomizing 
fuel injectors, and two ball and roller bearings is described. At a total 
weight of 342 tbs it delivers 3390 lbs of thrust. The design 
emphasizes low cost and ready component exchangeability for the 
sake of easy maintenance and prompt incorporation of fuithei 
technology advances. Its suitability tor use as a lift power plant for 
compound-type VTOL aircraft has been demonstrated by the 
preliminary endurance tests the engine has undergone as a main 
propulsion or booster engine. Engine component materials and 
weights and performance data are tabulated and design details 
illustrated in photographs and diagrams. M.V.E. 

A71 -25990 r The supersonic turbine • A design and cascade 

study. Irving Fruchtman (General Applied Science Laboratories, Inc., 
Westbury, N.Y.). American Society of Mechanical Engineers, Gas 
Turbine Conference and Products Show, Houston, Tex., Mar. 
28-Apr. 1, 1971, Paper 71-GT-76. 12 p. 29 refs. Members, $1.00; 
nonmembers, $2.00. 

Fundamental concepts are given for the design of a turbine stage 
with supersonic gas velocities relative to the blading. Minimum-length 
nozzles (stators) and free-vortex-type rotor blades are specified and a 
correlation of their published performance is given. A blade selection 
chart is given to provide a method for obtaining appropriate low-loss 
rotor blade configurations. A series of two-dimensional cascade 
experiments is described in which the performance of film-cooled, 
blunted leading-edge rotor blades were measured. Blade performance 
is given over a range of inlet Mach numbers and cooling flows. 

(Author) 

A71-25991 ff 'Flying test cell' evaluation and applications. J. 

R. Esser (Emerson Electric Co., St. Louis, Mo.). American Society of 
Mechanical Engineers, Gas Turbine Conference and Products Show, 
Houston, Tex., Mar. 28-Apr. 1, 1971, Paper 71-GT 77. 9 p. 14 refs. 
Members. $1.00; nonmembers, $2.00. 

Study of a flight test completed on an on-board real-time engine 
performance monitoring system that demonsti ated the technical 
feasibility of the baseline comparison techniqLie of jet engine 
thermodynamic health analysis. The decision to concentrate on the 
thermodynamic analysis technique is a result of its ability to detect 
major component deterioration, thereby reducing unscheduled 
engine removals and delayed flights. By providing a computet 
controlled analysis tool (flight line or on board) results aie im 
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mediately available. The basic system can be expanded to include 
other useful real-time monitoring techniques as they evolve. F.R.L. 

A71-25992 # Holographic analysis of turbine blades. J. P. 

Waters and H. G. Aas (United Aircraft Research Laboratories, East 
Hartford. Conn.). American Society of Mechanical Engineers, Gas 
Turbine Conference and Products Show, Houston, Tex., Mar, 
28-Apr. 7, 1971, Paper 71GT-84. 11 p. Members, $1.00; non- 
members, $2.(X). Contract No. N (X)019-69-C-0271. 

The applicability of holographic interferometry to measure- 
ments of surface strains in turbine blades is reviewed. It is shown that 
strains can be measured at the surface of a turbine blade, excited in 
dynamic flexure, using interferometric holographic fringe informa- 
tion. Interferometric holography offers possibilities in the detection 
of turbine blade flaws, especially using an internal pressurization 
technique. Turbine blade stress analysis can be performed at 
elevated as well as at room temperature, but requires the use of 
pulsed holographic techniques for best results. A review of the 
resonant modes present in turbine blades and an analysis of both the 
resulting time-average and double pulsed holographic fringe patterns 
are made. M.V.E. 


A71 -25993 ^ Design and development of a boron-glass- 

epoxy lightweight composite gear case. W. N. Holcomb (General 
Motors Corp., Detroit Diesel Allison Div., Indianapolis, Ind.). 
American Society of Mechanical Engineers, Gas Turbine Conference 
and Products Show, Houston, Tex., Mar. 28-Apr. 1 , 1971, Paper 
71'GT-88. 9 p. Members, $1 00; nonmembers, $2.00. 

The design and development of a composite material front 
housing for the reduction gear of the T56 engine are discussed. The 
program was undertaken to advance the state-of-the-art in engine 
structures by making a material available that is capable of replacing 
aluminum and magnesium. The selected boron-glass-epoxy material 
exhibits high strength and specific stiffness, light weight, good 
corrosion resistance, and suitability for molding. The design, mold- 
ing, machining, and testing phases of the programs are described. 

(Author) 

A7 1-25994 ff Aircraft gas turbine condition analysis in- 

strumentation - Its use for the status diagnosis of naval turbine 
engines. H. K. Ziebarth and J. D. Chang (AiResearch Manufacturing 
Co., Los Angeles, Calif.). American Society of Mechanical Engineers, 
Gas Turbine Conference and Products Show, Houston, Tex., Mar. 
28-Apr. 1, 1971, Paper 71-GT-86. 12 p. 7 refs. Members, $1.00; 
nonmembers. $2.00. 

The feasibility of current verification of the mechanical and 
performance status of gas turbines for naval use beyond that realized 
today in other turbine engine use areas is examined. It is shown that 
direct mechanical status determination of critical components 
appears to be feasible today in view of recent developments in the 
sensor and electronic data interpretation areas. This can be achieved 
by automatic checkout systems which functionally integrate dif- 
ferent diagnostic techniques in a manner addressing specific use- 
mode related engine degradation and malfunction phenomena. O.H. 

A7 1-25995 if Standard measurement of aircraft gas turbine 

engine exhaust smoke. D. L Champagne (USAF, Aero Propulsion 
Laboratory, Wright- Patterson AFB, Ohio). American Society of 
Mechanical Engineers. Gas Turbine Conference and Products Show, 
Houston, Tex., Mar. 28- Apr. 1, 1971 , Paper 7 TGT-88. lip. 19 refs. 
Members, $1.00; nonmembers. $2.00. 

A standard system (equipment and procedures) for measuring 
smoke emitted by aircraft turbine engines has been developed. It has 
been adopted by several federal government agencies. In this paper, 
the system is explained and its accuracy defined. An experimentally 
determined relationship between the system's parameters and true 
smoke density (weight of solids per unit volume) is presented and 
theoretically examined. The definition of smoke plume visibility in 
terms of the system's parameters is also developed. This work led to 
the conclusion that aircraft turbine engine exhaust smoke is 


composed of two groups of particles: the very small, which are 
primarily responsible for visible obscuration, and larger particles, 
which may constitute as much as half of the total by weight, but do 
not appreciably contribute to plume visibility. (Author) 

A71 -25996 # The computation of transonic flow through 

two-dimensional gas turbine cascades. P. W. McDonald (United 
Aircraft Corp., Pratt and Whitney Aircraft Div., East Hartford, 
Conn.). American Society of Mechanical Engineers, Gas Turbine 
Conference and Products Show, Houston, Tex., Mar. 28-Apr. 1, 
1971 , Paper 71-GT 89. 1 p. Members. $1.00; nonmembers, $2.00. 

Steady transonic flow through two-dimensional gas turbine 
cascades is efficiently predicted using a time-dependent formulation 
of the equations of motion. An integral representation of the 
equations has been used in which subsonic and supersonic regions of 
the flow field receive identical treatment. Mild shock structures are 
permitted to develop naturally without prior knowledge of their 
exact strength or position. Although the solutions yield a complete 
definition of the flow field, the primary aim is to produce airfoil 
surface pressure distributions for the design of aerodynamically 
efficient turbine blade contours. In order to demonstrate the 
accuracy of this method, computed airfoil pressure distributions have 
been compared to experimental results. (Author) 

A7 1-25997 # Development of Borsic-aluminum composite 

fan blades for supersonic turbofan engines. W. J. Schulz (USAF, 
Materials Laboratory, Wri^t-Patterson AFB. Ohio), J. A. 
Mangiapane, and H. Stargardter (United Aircraft (^rp., Pratt and 
Whitney Aircraft Div., East Hartford, Conn.). American Society of 
Mechanical Engineers, Gas Turbine Conference and Products Show, 
Houston, Tex., Mar. 28-Apr. 1, 1971 , Paper 71 -GT-90. 13 p. 26 refs. 
Members, $1.00; nonmembers, $2.00. Contract No. AF 
33(615)-69-C-1651. 

The design and fabrication of a new type of fan blades is 
described and their performance is evaluated. The blades are over 
40% lighter than the titanium blades currently in use. In addition, 
the blades can be designed without partspan shroud? which results in 
a 1% increase in fan efficiency. A successful aeromechanical rig test is 
described which demonstrates that the blades can be designed for a 
430 F application without encountering any severe vibratory stress 
problem. The condition of the blades after testing was good with no 
visible cracks and negligible root distortion. Changes in blade twist 
angle after testing were also considered insignificant. Moreover, the 
test results indicate that extending the operational limits of the 
blades to 600 F is possible. O.H. 


A71 -26054 Preliminary design and analysis of an advanced 

convertible fan/shaft engine for V/STOL tactical and transport 
aircraft. J. N. Tulino, P. C. Bosse, and W. H. Wiley (United Aircraft 
Florida Research and Development Center, West Palm Beach, Fla.). 
American Helicopter Society, Journal, vol. 16, Apr. 1971, p. 34-42. 

This paper describes the mechanical arrangement and per- 
formance of the Pratt & Whitney Aircraft STF/S351 convertible 
engine concept. The STF/S351 is a combined fan/shaft engine which 
can provide the multimode power required by V/STOL aircraft by 
delivering shaft power to rotors for vertical takeoff, and fan thrust 
for long-range high-speed cruise. Using a single gas generator core, 
fixed-geometry fan and power turbines in series, and a turbine bypass 
arrangement, this engine can produce full shaft power, full fan 
thrust, or any near-linear combination of the two. By changing the 
fan bypass ratio, fan pressure ratio, and turbine temperature 
scheduling, this engine can be tailored to meet a variety of mission 
requirements with the same gas generator. Compared to a system 
using separate engines for cruise and takeoff, the STF/S351 offers 
lower installed weight, lower propulsion system cost, decreased 
complexity, decreased frontal area, and eliminates the need for 
in-flight starting and stopping of engines during mode-to-mode 
transition. (Author) 
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A71-26192 H Shock-shock reflection. B. W. Skews 

(McMaster University, Hamilton, Ontario, Canada). CAS! 
Transactions, vol. 4, Mar. 1971, p. 16-19. 5 refs. Research sponsored 
by the National Research Council. 

This paper examines the trajectory described by the triple point 
of a Mach reflection when reflected off a plane wall. The incident 
triple point was obtained from the Mach reflection of shock waves, 
with Mach numbers of 1 .2, 1 .5, and 2.0, off wedges of various angles. 
The theoretical predictions were based on the simple three-shock 
theory, an examination of the interactions in the wave train 
following the reflection, and Whitham's theory. The three-shock 
theory and the interaction analysis give similar results for small 
corner angles but differ considerably from the results of Whitham's 
theory. The experimental values lie between these two predictions 
with the shape of the final curves being similar to those predicted 
from three-shock theory. The experimental values tend towards the 
theoretical prediction for the limiting case of zero wall angle. 

(Author) 

A71 -26194 ^ Reattachment of the supersonic laminar 

boundary layer (Recollement de la couche limite laminaire en 
supersonique). C. Bourque (Universite Laval, Quebec, Canada). CAS! 
Transactions, vol. 4, Mar. 1971 , p. 25-31 . 7 refs. In French. 

Measurements of the reattachment angle of a laminar mixed 
layer by means of a model of symmetrical revolution for a negligible 
initial boundary layer. The important parameters are the Mach 
number, the Reynolds number, and the angle of the cone upon 
which the layer reattaches. The reattachment angles obtained are 
from two to three times larger than are predicted by the Chapman 
criterion, which furthermore does not take Reynolds number into 
account. A new criterion is proposed which includes the effect of 
Reynolds number and the geometry of the model. This criterion is in 
quite good agreement with experimental measurements. F.R.L. 


A71 -26196 fi Predictions of the blowing required to sup- 

press separation from high-lift aerofoils. I. S. Gartshore (British 
Columbia, University, Vancouver, Canada). (Canadian Aeronautics 
and Space Institute and American Institute of Aeronautics and 
Astronautics, Joint Meeting, Toronto, Canada, July 9, 10, 1970.) 
CAS! Transactions, vol. 4, Mar. 1971, p. 39-46. 16 refs. National 
Research Council of Canada Grant No. A-4308. 

This paper gives a review of methods for predicting the 
streamwise development of boundary layers augmented by tangential 
blowing; typical results obtainable by one of these methods are 
presented and problems which remain to be solved are outlined. 
From the results it appears possible to predict the development of 
blown boundary layers up to separation with reasonable accuracy, 
provided the boundary layer upstream of the blowing slot is not too 
large. Calculations of the minimum power required for blowing to 
suppress separation show that significant savings can be made if two 
slots are used with correct blowing velocities from each, A simple 
criterion has been found which suggests when a minimum will persist 
in the velocity profile downstream of a blowing slot due to 
incomplete mixing of the upstream boundary layer with the jet fluid. 

(Author) 

A7 1-26197 # Effect of small surface curvature on unsteady 

hypersonic flow over an oscillating thin wedge. P. Mandl (Carleton 
University, Ottawa, Canada). CASt Transactions, vol. 4, Mar. 1971, 
p. 47 57. 12 refs. 

Consideration of the effect of curvature on the aerodynamic 
charactei istics of a thin, slightly curved, two-dimensional airfoil 
oscillating harmonically with small amplitude in a uniform hyper- 
sonic flow. The method employed is a perturbation of the equations 
of small disturbance theory, considering relative amplitude of oscilla- 
tion and airfoil curvature at the leading edge as independent 
perturbation parameters. It is shown that oscillating convex surfaces 
are dynamically less stable than oscillating wedges for all values of 
the relevant parameters; concave surfaces have the opposite effect. 

F.R.L. 


A71 -26201 H Classification of flexible runway surfaces by 

the LCN method (Klasyfikacja podatnych nawierzchnt lotniskowych 
metod^ LCN). Franciszek Kazmierezyk. Technika Lotnicza i Astro- 
nautyezna, vol. 26, Feb. 1971, p. 21-26. 6 refs. In Polish. 

The use of the ICAO-recommended LCN (Load Classification 
Number) method of determining the load capacity of flexible and 
composite runway surfaces is demonstrated. Examples of LCN 
calculations are given for lliushin-1 4 and I liushin-1 8 aircraft. T.M. 

A7 1-26258 The profile couple method for studying the 

flow of an ideal fluid around a fixed arbitrary obstacle in the 
presence of a rectilinear wall (Sur la methode du couple des profils 
pour I'etude de I'ecoulement d'un fluide ideal autour d'un obstacle 
arbitraire fixe, en presence d'une paroi rectiligne). Titus Petrila (Cluj, 
Universitatea, Facultatea de MatematicS ^i Mecanica, Cluj, Rumania). 
Academie des Sciences (Paris), Comptes Rendus, Serie A - Sciences 
Mathematiques, vol, 272, no. 13, Mar. 29, 1971, p. 908-910. 5 refs. 

In French. 

Study of the plane motion of an ideal incompressible fluid 
around a fixed profile in the presence of an infinite rectilinear wall. 
Petrila's (1971) so-called profile couple method is used for this 
purpose, as well as Jacob's (1968) circular ring theorems. An explicit 
expression is derived for the complex potential in the particular case 
of a circular profile. This expression is the same as that obtained in 
the so-called 'dual' problem with a translational term added. A.B.K. 

A71-26304 ff Laser beam probing of jet exhaust turbulence. 

C. B. Hogge and W. L. Visinsky (USAF, Weapons Laboratory, 
Kirtland AFB, N. Mex.). Applied Optics, vol. 10, Apr. 1971, p. 
889-892. 9 refs. ARPA-supported research. 

Description of an experiment in which a He-Ne (6328-A) laser 
beam was passed through the highly turbulent region in the exhaust 
of a jet engine (J-57 with afterburner). Estimates of a structure 
constant that would characterize the turbulence in the exhaust are 
made from the beam spread of focused and collimated beams. The 
structure constant obtained in this manner is then compared with 
that determined from scintillation measurements of a (10. 6-micron) 
beam and with the results of hot-wire anemometer readings taken in 
the exhaust. The various methods yield results for the structure 
constant that are in good agreement (typically a structure constant 
of the order of ,00003 per meter to the 1/3 power). (Author) 

A71 -26308 Aircraft maintenance. J. W. Norberg (Air 

Canada, Montreal, Canada). Aeronautical Journal, vol. 75, Mar. 
1971, p. 153-158. 

The philosophy underlying the achievement and sustaining of 
the airworthiness standard throughout the life of aircraft is outlined 
and the principal tasks in this field are specified. The respective 
prime processes involved are discussed. Determination, provisioning, 
and utilization of maintenance resources are examined. Basic 
elements of maintenance which constitute a system through which 
the maintenance task is accomplished are summarized. Finally, 
future maintenance requirements are briefly considered. O.H. 

A71 26309 A design study for a freight-carrying airship. E. 

Mowforth (Surrey, University, Guildford, Surrey, England). Aero- 
nautical Journal, vol. 75, Mar. 1971, p. 166-174. 

Some areas of the overall transport spectrum which might be 
expected to favor airship operation are discussed, and some of the 
problems associated with different modes of operation are examined. 
Particular reference is made to the project that is underway at 
Airfloat Transport, Ltd., which is a vessel with a gas capacity of 30 
million cu ft (849,510 cu m) intended for the carriage of large 
indivisible loads over moderate distances. O.H. 

A71 -26310^ Local avoidance of sonic boom from an 

aircraft. W. F. Hilton. Aeronautical Journal, vol. 75, Mar. 1971, p. 
179-181. 
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Acoustic consequences of a curved supersonic flight path are 
examined. It is shown that such a flight path causes a local focus of 
shock waves and accentuated boom and, more particularly, produces 
a 'no-boom' zone in other localities closer to the center of curvature 
of the flight path than the M = 1 radius. Practical aspects of this 
effect are discussed and rules for curved supersonic flight are 
outlined. O.H. 


A71 -26311 Analysis of taxiing induced vibrations in air- 

craft by the power spectral density method. C. L. Kirk (Cranfield 
Institute of Technology, Cranfield, Beds., England) and P. J. Perry 
(RAF, London. England). Aeronautical Journal, vol. 75, Mar. 1971, 
p. 182-194. 22 refs. 

A method was developed for determining the response to 
stationary random vibrations of a flexible aircraft, taking into 
account nonlinearittes in the oleo-pneumatic landing gear in the form 
of orifice damping and Coulomb friction. Results of a separate 
investigation are also presented in which the response of the aircraft 
in the coupled rigid body and first elastic mode was determined using 
an analog computer. O.H. 

A71-26314 A theory on effect of entrainment, due to jet 

flap which hits the ground, for an aerofoil with separation. T. Kida 
and Y. Miyai (Osaka Prefecture, University, Osaka, Japan). Aero- 
nautical Journal, vol. 75, Mar. 1971, p. 199-201. 11 refs. 

A simple approximate method is presented which is effective in 
calculating the flow around a jet flapped airfoil irrespective of 
whether or not the jet entrainment exists. The numerical results 
show that the increment in lift coefficient due to jet reaction is more 
significant than the changes in pressure forces on the airfoil. The 
effect of jet entrainment on lift coefficient is not large except when 
the jet sheet is almost touching the ground. O.H. 


A7 1-2631 5. A flight test establishment - Its function and a 

suggested composition. J. M. Lewendon (Hawker Siddeley Aviation, 
Ltd., Dunsfold. England). Aeronautical Journal, vol. 75, Mar. 1971, 
p 207-212. 

The objectives of flight testing of aircraft are detailed, and the 
major features of the individual but interdependent test programs 
which have to be carried out to achieve these objectives, are broadly 
explained. Particular attention is given to the responsibilities and 
organization of the Flight Test Establishment which provides the 
execution of this operation. O.H. 

A71-26316 The manufacture of glass fibre rotor blades 

with pressure tappings. D. G, Gregory-Smith and H. Marsh 
(Cambridge University, Cambridge, England). Aeronautical Journal, 
vol. 75. Mar. 1971, p. 213-215. Research supported by Rolls-Royce, 
Ltd. 

A set of rotor blades from glass fiber and epoxy resin was 
designed and manufactured for a large rotating cascade wind tunnel 
used for research on the flow through turbomachines. Design 
characteristics of blade root fixing and a description of blade 
manufacture are presented. Particular attention is given to a cheap 
and simple newly developed method for making 30 pressure channels 
running the full length of the blade surface. O.H. 

A71 -26325 Air and cosmic space common law as the only 

solution of the problem of determining the boundaries of these 
spaces (Le regime juridique commun de I'espace aerien et cosmique 
comme la seule solution du probleme de la delimitation de ces 
espaces). Michel Smirnoff. Revue Frangaise de Droit Aerien, vol. 25, 
Jan. -Mar. 1971, p. 27-34. 20 refs. In French. 

Study of the problem of air and space boundaries which is 
implied in the principle of the freedom of the cosmos and the 
incapability of states to appropriate parts of the cosmos. However, it 
is recognized that states can and do exercise sovereignty in the air 


space over their territories. With the future development of space 
travel it will be necessary to establish a universally recognized system 
of jurisprudence. F.R.L. 


A7 1-26364 Wind shear on the approach. W. W. Melvin 

(Delta Air Lines, Inc., Atlanta, Ga.). Shell Aviation News, no. 393, 
1971, p. 16-20. 6 refs. 

Some representative examples of low altitude vertical wind 
shears resulting from variations in wind levels with altitude and their 
general characteristics are presented. The effects of the gradients and 
magnitudes of wind shears on aircraft flying on approach are 
examined. Necessary thrust corrections in the presence of a wind 
shear and countercorrections in case the wind shear ceases are 
discussed. Thrust requirements for aircraft flying a glide slope with a 
tailwind that decreases to a no-wind condition just above the ground 
are also considered. Several concealed hazards for the pilot due to 
wind shears are reviewed. Particular attention is given to the situation 
that can occur owing to the combined effect of a shear and the 
characteristic method of flight control utilized by the approach 
coupler - i.e., control of glide path position by pitch corrections, 
with resultant excursions in airspeed controlled by thrust correc- 
tions. Finally, several rules are suggested which might be helpful in 
correcting for wind shears. O.H. 


A71 -26401 # Theory and calculation of aircraft bladed 

machines (Teoriia i raschet aviatsionnykh lopatochnykh mashin). K. 
V. Kholshchevnikov. Moscow, Izdatel'stvo Mashinostroenie, 1970. 
613 p. 67 refs. In Russian. 

The fundamentals of the theory of bladed machines are 
explained, with emphasis on the design and principles of operation of 
bladed machines of various types - namely, axial-flow, centrifugal, 
and composite compressors, and axial-flow turbines. The basic 
equations of the theory of these machines are derived, the 
thermodynamic processes occurring in the machines are represented 
in p-v, T-s, and i-s diagrams, and the determination of the efficiencies 
of these machines is demonstrated. Special attention is given to the 
characteristics and control of turbines and compressors, and to the 
problem of matching the patameters of the tut bine and compressor 
in a gas turbine engine system. A.B.K. 

A7 1-26403 Automation of aircraft and rocket power 

plants (Avtomatika aviatsionnykh i raketnykh stiovykh ustanovok) 
(3rd revised and enlarged edition). A. A. Sheviakov. Moscow, 
Izdatel'stvo Mashinostroenie, 1970. 670 p. 45 refs. In Russian. 

This third edition extends the theoretical treatment of auto- 
matic aircraft and rocket engine control to include automatic control 
systems of hybrid and nuclear-powered engines. The theoretical 
considerations are limited to problems associated with the determina- 
tion of the dynamic characteristics of the controlled plants, the 
calculation of system dynamics, and to the study of possible control 
and fuel system design. A special chapter is devoted to the dynamics 
of heat exchangers employed in power plants. Particular attention is 
given to control systems of gas turbine engines, ramjet engines, and 
rocket engines. The reader is assumed to be acquainted with the 
fundamentals of automatic control theory, engine theory, and 
methods of control-system simulation. The textbook should be also 
of interest to engineers and scientist dealing with automatic engine 
control. 

A71-26409 Quasi-optimum proportional navigation. Elliot 

I. Axelband and Frederick W. Hardy (Hughes Aircraft Co., Culver 
City, Calif.). IEEE Transactions on Automatic Control, vol. AC-15, 
Dec. 1970, p. 620-626. 6 refs. 

The problem of deriving feedback guidance laws for interceptor 
type aerodynamically controlled missiles which seek to engage 
moving targets is considered. These missiles contain target trackers 
which provide angular information about the relative interceptor-to- 
target geometry. The performance criterion for this problem is 
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quadratic, but the system equations are nonlinear. Suitable guidance 
mechanizations are obtained by applying the technique of quasi- 
optimum control. The efficiency of the resulting guidance system, 
relative to a linear optimum guidance system and a proportional 
navigation system, is demonstrated by simulations of attack situa- 
tions in which the interceptor missile launch conditions depart from 
the nominal attack geometry. (Author) 

A7 1-2641 8 Property of the equation-error approach to 

parameter identification. Jerry M. Mendel (McDonnell Douglas 
Astronautics Co., West Huntington Beach, Calif.). Transactions 

on Automatic Control, vol. AC- 15, Dec. 1970, p. 676-678. 7 refs. 

An unusual property associated with the equation-error 
approach to parameter identification is demonstrated. This property, 
which is usually a liability of the equation-error formulation, is 
shown to be an asset for a specific application involving third-order 
pitch-plane dynamics for a typical high-performance aerodynamically 
controlled aerospace vehicle. M.V.E. 


A71 -26443 Calculation of three-dimensional turbulent 

boundary layers. P. Bradshaw (Ministry of Technology, National 
Physics Laboratory, Teddington, Middx., England), ^ouma/ of F/u/d 
Mechanics, vol. 46, Apr. 13, 1971, p. 417-445. 35 refs. 

The two dimensional prediction method of Bradshaw, Ferriss 
and Atwell (1967), which was based on the empirical conversion of 
the turbulent energy equation into a 'transport' equation for shear 
stress, is extended to three dimensional flows satisfying the 
boundary-layer approximation (which excludes flows near bluff 
obstacles or streamwise corners). Predictions, using exactly the same 
empirical data as in two-dimensional flow, agree to within the likely 
experimental error with a variety of experiments on 'infinite' swept 
wings. (Author) 

A71 -26447 // Viscous tails in Heie-Shaw flow. C. J. Wood 

(Oxford University, Oxford, England). Journal of Fluid Mechanics, 
vol. 46, Apr. 13, 1971, p. 569-576. 

An experiment has been performed, using pulsed dye injection 
on an aerofoil in a Hele Shaw cell. The purpose was to observe the 
form of the trailing-edge flow when the Reynolds number was high 
enough to permit separation and the initiation of a Kutta condition. 
The experiment provides a successful confirmation of the existence 
of a 'viscous tail' as predicted by Buckmaster (1970) although there 
is an unexplained quantitative discrepancy. (Author) 

A71 -26448 ^ On the scattering of aerodynamic noise. D. G. 

Crighton and F. G. Leppington (Imperial College of Science and 
Technology, London, England). Journal of Fluid Mechanics, vol. 46, 
Apr. 13, 1971, p. 577 597. 10 refs. Research supported by the 
Ministry of Technology. 

The extent to which scattering bodies situated near Lighthill's 
multipoles can convert some of their intense near field energy into 
the form of sound waves (whose intensity is greater than the incident 
field) is analyzed for hard and soft bodies of various shape. The 
reciprocal theorem is used to reduce the problem to finding the field, 
near the obstacle, induced by an incident plane wave. For the 
situation where the scatterer is large compared with the wavelength, 
the prototype problem of a wedge of exterior angle (p/q)pi is shown 
to yield an intensity law I proportional to U to the (4 ■+• 2q/p) power 
(where ) is the far field intensity, and U the turbulence velocity) for 
both hard and soft surfaces. This result is shown to hold for more 
general wedge like surfaces whose dimensions are large scale and 
whose edges may be smoothed out on a small scale compared with 
the wavelength. V.P. 

A71 -26449 // Wake characteristics of two-dimensional per- 

forated plates normal to an air-stream. I. P. Castro (Imperial College 
of Science and Technology, London, England). Journal of Fluid 
Mechanics, vol. 46, Apr. 13, 1971, p. 599-609. 15 refs. 


Investigation of the flow in the wakes behind two-dimensional 
perforated plates in the Reynolds number range from 25,000 to 
90,000. Measurements of drag and shedding frequency were made 
and a pulsed hot-wire anemometer was used to measure the mean 
velocity and turbulent intensity variations in the highly turbulent 
regions immediately behind the plates. The results indicate the 
existence of two distinct types of flows: one appropriate to high and 
the other to low values of plate porosity. (Author) 

A71 -26486 A 'static' evaluation ot the manoeuvring tail 

load for instantaneous unchecked longitudinal manoeuvres of sail- 
planes. Piero Morelli (Torino, Politecnico, Turin, Italy). (Organisa- 
tion Scientifique et Technique Internationale du Vol a Voile, 
Congress, 12th, Alpine, Tex., June 27-July 4, 1970.} Aero-Revue, 
Apr. 1971, p. 183-185. 

The sailplane in the equilibrium condition corresponding to a 
point on the n-V maneuver envelope is considered. Relations 
regarding the equilibrium of forces in the vertical direction and of 
moments about the pitching axis are examined. The effects of an 
instantaneous upward deflection of the elevator are investigated, and 
aerodynamic responses of the aircraft are discussed. Conditions for a 
sailplane are considered giving attention to the aperiodic dynamic 
response. G.R. 

A71-26487 Elevator-Induced manoeuvring loads from the 

standpoint of airworthiness requirements for sailplanes. Piero Morelli 
(Torino, Politecnico, Turin, Italy). (Organisation Scientifique et 
Technique Internationale du Vol a Voile, Congress, 12th, Alpine, 
Tex., June 27-Jufy 4, 1970.) Aero-Revue, Apr. 1971, p. 185. 

An expression for the incremental aerodynamir load on the 
horizontal tail, produced by an instantaneous elevator deflection, is 
considered. A proposal to use the incremental tail loads thus 
calculated for a replacement of the maneuvering incremental loads 
specified by the OSTIV Airworthiness Requirements is examined, 
and an investigation of the tail loads due to abrupt longitudinal 
maneuvers is discussed. G.R. 

A71 -26667 * A facelifting for NASA's reliability require- 

ments. David S. Liberman (NASA, Reliability and Quality Assurance 
Office, Washington, D.C.). In: Institute of Electrical and Electronics 
Engineers, Annual Symposium on Reliability, Washington, D.C., 
January 12-14, 1 971 , Proceedings. Symposium 

co-sponsored by the Institute of Environmental Sciences and the 
American Society for Quality Control. New York, Institute of 
Electrical and Electronics Engineers, Inc. (Annals of Assurance 
Sciences. Volume 4, No. 1 1, 1971, p. 121-128. 

Brief review of the evolution process which led to supersession 
of NPC 250-1 by NHB 5300.4(1 A) 'Reliability Program Provisions 
for Aeronautical and Space System Contractors'. The resulting 
changes in the requirements are described. Experience with NPC 
250 1 led to significant evolution in capabilities of NASA and 
contractor reliability organizations, acceptance of the assurance role 
of reliability, and the needs of NASA and its projects. It is 
considered that the revision has successfully responded in large 
measure to these changed requirements. F.R.L. 

A71 26671 Effects of the Pan American reliability pro 

gram on airline maintenance. F. H. Moxley, Jr. (Pan American World 
Airways, Inc., John F. Kennedy International Airport, N.Y.). In: 
Institute of Electrical and Electronics Engineers, Annual Symposium 
on Reliability, Washington, D.C., January 12 14, 1 971 , Proceedings. 

Symposium co sponsored by the Institute of 
Environmental Sciences and the American Society foi Quality 
Control. New York, htstitute of Electrical and Electionics Engineers. 
Inc. (Annals of Assurance Sciences. Volume 4, No. 1), 1971, p. 
1 63 1 66. 

Review of the substance and application results of a reliability 
program designed to reduce maintenance cost and downtime foi 
modern commercial jet aircraft. A brief outline of the backgi ourtd of 
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cost-effective maintenance management in commercial aviation is 
followed by a discussion of the reliability program's aircraft 
performance report parameters, data collection and analysis tech- 
niques, functions, and responsibilities. The results so far show that 
the program has been very effective in reducing aircraft maintenance 
downtime and costs. The theoretical reliability Techniques have 
proven to be very useful in practice. M.V.E. 

A71 -26679 Helicopter auxiliary power unit cost of owner- 

ship. B. M. Gallagher and W. H. Knobloch {International Harvester 
Co., San Diego, Calif.). In: Institute of Electrical and Electronics 
Engineers, Annual Symposium on Reliability, Washington, D.C., 
January 12-14, 1971, Proceedings. Symposium 

co-sponsored by the Institute of Environmental Sciences and the 
American Society for Quality Control. New York, Institute of 
Electrical and Electronics Engineers, Inc. (Annals of Assurance 
Sciences. Volume 4, No. 1), 1971, p. 285-291. 

The methodology used to compute life cycle costs for the 
current model of an auxiliary power unit (APU) is explained, and the 
costs for four different APU concepts are estimated. The various cost 
factors for the four new concepts are described briefly. Comparisons 
are made between current model costs and anticipated decreases or 
increases in the new concepts. It is shown that for the current APU 
model, support expenditures far exceed the initial acquisition cost. 
By incorporating design changes which are aimed at increased 
reliability, improved maintenance, and the reduction of spare parts 
stocked in the field, it is found that life cycle costs can be reduced 
even when initial acquisition cost is increased. Z.W. 

A71 -26683 Screening for reliability growth. Robert W. 

Fink (General Electric Co., Utica, N.Y.). In: Institute of Electrical 
and Electronics Engineers, Annual Symposium on Reliability, 
Washington, D.C., January 12-14. 1971, Proceedings. 

Symposium co-sponsored by the Institute of Environ- 
mental Sciences and the American Society for Quality Control. New 
York, Institute of Electrical and Electronics Engtrteers, Inc. (Annals 
of Assurance Sciences. Volume 4, No. 1). 1971. p. 316-320. 

The effectiveness of a screening program from parts procure- 
ment through system test is examined on the basis of experience 
obtained with the AN-APQ-113 attack radar system for the F-lll 
aircraft. It is shown how screening at all levels affects both reliability 
performance and profit levels. A Duane Growth Model, constructed 
to relate the impact of screening on system MTBF growth, is 
discussed. V.P. 

A71 -26702 Sound radiation from a point force in circular 

motion. C. L. Morfey and H. K. Tanna (Southampton, University, 
Southampton, England). Journal of Sound and Vibration, vol. 15, 
Apr. 8, 1971, p. 325-351. 14 refs. 

This paper is a theoretical study of sound radiation from a 
time-varying point force in accelerative motion, where the accelera- 
tion arises from steady rotation in a circle. The study is prompted by 
the question of whether such effects are significant in fan or 
helicopter rotor noise at subsonic tip speeds. Closed-form expressions 
are found for the overall radiation at a point in the far field, and for 
the radiated sound power, showing the acceleration effect as an 
additive term in each case. The effect of rotation on the broad band 
far-field spectrum is demonstrated by a series expansion for 
rotational frequencies small compared with the radiated frequency. 

(Author) 

A7 1-26704 Effects of louvres on the noise of an axial flow 

fan. P. E. Doak and D. N. May (Southampton, University, 
Southampton, England). Journal of Sound and Vibration, vol. 15. 
Apr. 8, 1971, p. 421-424. 

Experimental investigation of the effect on the sound field of 
axial flow fans of louvers positioned across their intakes, prerformed 
with the aid of a rig configuration typical of many practical 
situations (e.g., lift fans for VTOL aircraft and ventilation systems). 


Findings include the observation that the overall noise field is 
roughly nondirectiona! for alt louver angles. M.V.E. 

A7 1-267 14 Adaptive systems; Moskovskii Aviatsionnyi 

Institut, lubileinaia Nauchno-Tekhnicheskaia Konferentsiia, Moscow, 
USSR, Mar. 26, 27, 1970, Transactions (Adapttvnye sistemy; 
Moskovskii Aviatsionnyi Institut, lubileinaia Nauchno- 
Tekhnicheskaia Konferentsiia, Moscow, USSR, Mar. 26, 27, 1970, 
Trudy). Informatsionnye Materialy, no. 7 (44), 1970. 144 p. In 
Russian. 

Includes the realization of adaptive control algorithms, elements 
of adaptive control systems, self-adjusting control systems for an 
aeroelastic aircraft, adaptive control of flight vehicle roll, flight 
vehicle control during atmospheric reentry, parametrically invariant 
control systems, statistical estimation in monitoring and control 
problems, choosing the transfer function of a standard model of a 
self-adjusting control system, the equations of motion of bodies of 
variable mass, the synthesis of nonsearching self-adjusting control 
systems, the development of a criterion for comparing adaptive 
control systems, the structure of a digital self-adjusting system with a 
model, the synthesis of a self-adjusting autopilot, and the special 
features of fixed-adjustment control systems. 

A.B.K. 

A71-26716 # Prospective automatic flight-control systems 

(Perspektivnye sistemy avtomaticheskogo upravleniia poietom). A. 
D. Aleksandrov. (Moskovskii Aviatsionnyi Institut, lubileinaia 
Nauchno-Tekhnicheskaia Konferentsiia, Moxow, USSR, Mar. 26, 27, 
197Q.) Informatsionnye Materialy, nu. 7 (44), 1970, p. 20-29. In 
Russian. 

Description of nonlinear self-adjusting and variable-structure 
automatic control systems for piloted and pilotless flight vehicles. 
Control problems considered include toad stabilization, limitation of 
critical regimes, and control of yaw, pitch, and roll angles. Emphasis 
is placed on the extension of stability ranges by appropriate 
switching of the controller structure. The additional use of adaptive 
loops is demonstrated, and oscillations arising from intrinsic non- 
linear charactpristic^: of elect- 'c servo systems (dead zones and time 
lags) are examined. T.M. 

A71 -26718 P Self-adjusting automatic control systems for 

an aeroelastic aircraft (Samonastraivatushchiesia sistemy avtomati- 
cheskogo upravleniia aerouprugogo samoleta). G. I. Fedorenko, V. A. 
Vishnevetskaia, V. I. Glukhov, and L. R. L'vov. (Moskovskii 
Aviatsionnyi Institut, lubileinaia Nauchno-Tekhnicheskaia Kon- 
ferentsiia, Moscow, USSR, Mar. 26, 27. 1970.} Informatsionnye 
Materialy, no. 7 (44), 1970, p. 36-43. 7 refs. In Russian. 

High-quality control of an aircraft as a rigid body can be 
achieved (with allowance for the nonlinearity and inertia of the 
actuator) by using appropriate compensating devices and by placing 
adaptive filters in the angular-velocity sensor circuits to eliminate 
noise caused by high- and low-frequency elastic oscillations. The 
primary low-frequency components of flexural vibrations in the 
wings and fuselage can be damped by special control surfaces on the 
wings and fuselage. This damping should be steered from accelerom- 
eter sensors positioned in selected points. The required phase 
relationships are obtained with compensating mechanisms and either 
phase-lead or phase-lag filters. Automatic control of optimal gain in 
the stabilization loops is accomplished with the aid of spectrum 
analyzers. The synthesis of controller structure and parameters 
should be based on graph-theory methods. 

A71 -26766 fi Flutter of clamped skew panels with mid-plane 

forces in supersonic flow. S. Durvasula (Indian Institute of Science, 
Bangalore. India). (Aeronautical Society of India. Annual Genera! 
Meeting, 21st, Indian Institute of Technology, Madras. India, Apr. 
4-6, 1969.) Indian Institute of Science. Journal, vol. 52, Oct. 1970, 
p. 192-208. 31 refs. 

The flutter problem of uniform, thin, flat, isotropic, skew panels 
clamped on ail the edges and under the action of mid-plane forces is 
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formulated on the basis of the classical small deflection thin plate 
theory. For the aerodynamic loading, the two-dimensional static 
approximation is used. Approximate flutter analysis is made by using 
the Galerkin method employing a double series of beam character- 
istic functions to represent the deflection surface. Results of 
numerical calculation for the critical dynamic pressure for a few 
configurations of rhombic panel under direct stress in the stream- 
wise direction are presented. (Author) 


A71 -26870 Subsonic and supersonic operations in the 

years ahead (Sir Charles E. Kingsford -Smith Memorial Lecture). 
James Andrew (British Overseas Airways Corp., London Airport, 
Hounslow, Middx., England). Aeronautical Journal, vol. 75, Apr. 
1971, p. 269-279. 

Consideration of various restraints which hinder aircraft opera- 
tions and which threaten further growth. Community reaction to 
noise and pollution causes one set of constraints, but at the same 
time fast and efficient transport is desired. Another set of constraints 
concerns the adequacy of facilities at airports on certain routes. 
Aspects of radio and other aids needed for safe and regular operation 
are extensively discussed. Some simulated Concorde flights are 
described, including a complete London -New York mission. F.R.L. 

A7 1-26878 ff The growth of avionics. L. F. E. Coombs. 

Aircraft Engineering, vol. 43, Apr. 1971, p. 4-6, 22. 8 refs. 

Account of the application of electronics to aircraft systems and 
of the latest advances in this field. It is considered that the rate of 
growth for the next decade will be less than previously, since civil 
aviation has reached a point in its development where avionic 
advances are becoming marginal. However, there will be increased use 
of digital computers, solid state transducers, integrated circuits, 
electronic flight instruments, area navigation, and collision avoidance 
systems. F.R.L. 

A71 -26879 II The RNAV thing. Mark Lambert (Elliott 

Flight Automation, Ltd., Rochester, Kent, England). Aircraft Engi- 
neering, vol. 43, Apr. 1971, p. 8-10. 

Examination of the various solutions to the problem of 
providing an area navigation facility. In area navigation, all routes are 
defined as bearings from the beacons, not as tracks. In a system 
developed by Decca Navigator Co. and Ambac there are three control 
and display units by which the crew operates and receives informa 
tion from the navigation computers. Marconi offers a computer 
driven projection map display. Some aspects of Aeronautical Radio, 
Inc. (ARINC) standards for area navigation are discussed. F.R.L. 

A71 -26880 H Airborne communications systems. B. H, L. 

Blake (Marconi-Elliott Avionic Systems, Ltd., Chelmsford, Essex, 
England). Aircraft Engineering, vol. 43, Apr. 1971 , p. 11, 12. 

Description of the development of aeronautical radio com- 
munications and the different systems in use. Of the three basic 
systems, VHF, HF, and UHF, VHF is the most universal, while the 
HF system is used for long range communications. Reliability is 
emphasized as the keystone of equipment design. F.R.L. 

A71 -26881 The development of terrain following radar. R. 

J. Starling and C. M. Stewart (Ferranti, Ltd., Hollinwood, Lancs., 
England). Aircraft Engineering, vol. 43, Apr. 1971, p. 13-15. 

Account of the progress made with an airborne guidance system 
for low flying military aircraft. The penalty which must be paid for 
the advantage of low-level attack is the danger of the aircraft striking 
the ground, particularly at night or in bad weather. A radar device is 
described which when mounted in the nose of a low flying aircraft 
scans the terrain ahead and determines the path in elevation which 
the aircraft must follow to clear the ground by the required height. 
This height, selectable by the pilot, can be anywhere between 200 
and 1000 ft. F.R.L. 


A71 -26882 // Concorde structural features. Aircraft Engi- 

neering, vol. 43, Apr. 1971, p. 16 19, 22. 

Description of the methods of construction and materials used 
in the production of the Anglo French SST. Hiduminium RR 58 
(AU2GN), a heat- and creep-resistant alloy available in the form of 
sheets, forgings, prestretched plates and extrusions, was chosen as the 
basic structural material. Structural details of many components such 
as the wing leading edge, main wing ribs, and many others are given 
and line drawings of them are presented. ^ .R.L. 

A71 -26883 ff The challenge of the supersonic era. Thomas 

G. Fox worthy. Aircraft Engineering, vol. 43, Apr. 1971, p. 23-26. 

Assessment of some of the problems that face the pilot of the 
SST. Adequate instrumentation is one of the greatest concerns. Pilots 
expect to see much more information presented in digital form only 
for reasons of space and duplication. Angle of attack and sideslip 
indicators would be extremely useful. Aspects of supersonic cruise 
are discussed. It is considered that the problem of rendering fuel 
tanks immune to explosion is of primary concern, since the fuel is 
used as a heat sink. Better on-board radar is needed. F.R.L. 

A71 -26884 H Powered flying controls on the VAK 191 B. 

Aircraft Engineering, vol. 43, Apr. 1971, p. 27, 28. 

Description of the development of advanced powered flying 
controls for the VFW Fokker V/STOL fighter prototype. Five 
duplex input servos are fitted to the aircraft, each one being an 
electrically signaled, twin channel, high resolution input servo with* 
manual reversion, hydraulically powered. Its function is to power the 
input linkage from the pilot's controls to the operating servo valves 
of the surface power control, and also to operate the pneumatically 
stabilizing puff-pipes which function continuously during the VTOL 
flight mode. F.R.L. 

A71 -26921 In 18 months - First flight of the European 

Airbus. Interavia, vol. 26, Apr. 1971, p. 371-376. 

The present status of the European Airbus is discussed giving 
attention to the flight trials of the first prototype of the A.300B high 
capacity transport aircraft which are to begin in about 18 months 
time. Approximately one year later the first A.300B aircraft could be 
making their debut in scheduled service at European airports. It is 
pointed out that the Airbus program has entered a new phase since 
Airbus Industrie was founded by French and German partners in 
December 1970. A standard and a long distance version of the 
aircraft are to be manufactured. Questions of development phase 
financing and expenditure are considered, some design data are 
presented, and sale prospects of the aircraft are evaluated. G.R. 

A71 -26939 An application of the method of dimensional 

perturbations to compressible flow. Stefan Nadir (Northrop Corp., 
Hawthorne, Calif.). Zeitschrift fur angewandte Mathematik und 
Physik, vol. 22. Mar. 25, 1971, p. 257-266. 6 refs. 

The Taylor-Maccoll problem - i.e., the problem of steady, 
supersonic, isoenergetic flow of a thermally and calorically perfect 
gas past circular cones at zero angle of attack - is investigated using 
the perturbation series approach developed by Garabedian (1956) for 
the study of axisymmetric free jet problems. The solution of the 
problem is obtained by perturbing its counterpart in plane flow - 
namely, supersonic flow past wedges. It is found to agree well with 
the exact numerical solution by Sims (1964). O.H. 


A71 -26946 High-speed methods for testing reliability and 

fatigue life of airplane structures. 1. V. lakobson (Gosudarstvennyi 
Nauchno-lssledovatel'skii Institut Grazhdanskoi Aviatsii, Moscow. 
USSR). {Problemy Prochnosti, vol. 2, Apr. 1970, p. 30-35.) Strength 
of Materials, Apr. 1970, p. 325-330. 5 refs. Translation. 

Examination of the principles underlying methods for planning, 
realization, and evaluation of accelerated tests of passenger aircraft 
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under op)erational conditions. Topics discussed include (!) selection 
of the number of aircraft subjected to testing under operational con- 
ditions, (2) evaluation of data obtained by means of approximate 
formulas, (3) determination of damage accumulation in the tested 
aircraft, and (4) selection of the overhaul time for aircraft under 
current operation on the basis of failures observed in selected air- 
craft. Z.W. 


A71 '26952 = Structural-endurance problems for rotor disks 

in turbine engines (Zagadnienia konstrukcyjno-wytrzymalosciowe 
tarcz nosnych wirnikow silnikow turbinowych). Stefan Szczecmskt. 
Tecfmika Lotnicza i Astronautyczna, vol. 26, Mar. 1971, p. 7-11, 21. 
9 refs. In Polish. 

Analysis of loads imposed on compressor, ventilator, and 
turbine rotor disks having large central holes (up to 0.7 times the 
outer diameter of the disk). Formulas are given for stress distribu- 
tions in such disks as a function of hole radius, material density, 
rotational speed, blade loading, and heating uniformity. Permissible 
permanent deformations are defined. T.M. 


A71 -26953 ^ Determination of the mutual aerodynamic 

effects of SM-1 helicopters during takeoff and landing (Ustalenie 
wzajemnego oddziafywania aerodynamicznego smiglowcow SM-1 
podczas startu i l^dowania). Mieczyslaw Lekowski and Jozef 
Petulski. Technika Lotnicza i Astronautyczna, vol. 26, Mar. 1971, p. 
12-15. In Polish. 

Aerodynamic measurements and calculations were performed on 
SM-1 helicopters to determine minimum runway distances for safe 
simultaneous landing and takeoff operations. Gust velocities in the 
rotor wake around the helicopter are given as functions of distance 
from the craft both on the ground and at different hover heights. 
Rotor blade rigidity was measured, and deflection amplitudes are 
given as functions of gust velocities from a combination of wind and 
adjacent-helicopter effects. T.M. 

A7 1-26954 # Fundamental problems in the production of 

laminated aircraft structures {Podstawowe problemy wytwarzama 
laminatowych konstrukcji lotniczych). Hieronim Oltarzewski. 
Technika Lotnicza i Astronautyczna, vol. 26, Mar. 1971, p. 16-18, 
21. In Polish. 

Discussion of the relative importance of initial material proper- 
ties, impregnation, shaping, hardening, and structural design in the 
efficient mass production of reinforced laminates for the aircraft 
industry. Problems arising from ingrained traditional concepts of 
design and production are defined, and some specific causes are listed 
for the relatively stagnant state of laminate fabrication in Poland. 

T.M. 


A71 -26991 Thrust measurement of great accuracy of 

aerortauticai propulsion systems giving particular attention to a 
hydraulic device for measuring die force. I (Schubmessung yosser 
Genauigkeit an Flugtriebwerken unter besonderer Beriicksichtigung 
einer hydraulischen Kraftmesseinrichtung. I). Joachim Frubose. 
Archiv fur technisches Messen und industrielfe Messtechnik, Apr. 
1971 . p. 69-72. In German. 

Requirements regarding test installations for measuring the 
thrust of propulsion systems are discussed and approaches for 
meeting these requirements are considered. Cost and characteristics 
of mechanical, electrical and hydraulic systems for the measurement 
of force are compared. The hydraulic systems combine accuracy of 
about 0.1% with a superior degree of insensitivity against shock. A 
device consisting of a cylinder and a piston in which friction effects 
in the direction of the force are practically eliminated is described. A 
change in the force to be measured causes a change in the position of 
the piston. This change in piston position causes a change in the oil 
pressure, which is measured, because of changes in the width of the 
opening for the passage of the oil due to an appropriate design. G.R. 


A71 '27016 Microwave applications of reinforced plastics. 

J. A. G. Thomas. Composites, vol. 2, Mar. 1971, p. 46-48. 

Brief description of the use of reinforced plastics components in 
radar systems, particularly radomes and antennas. Large numbers of 
reinforced plastic radomes have been produced for the Thunderbird 
missile program, and nose radomes for the prototype Concorde SST 
have been developed and produced. The Concorde radomes are 
constructed by the method of molding between matched metal tools. 
The plastics molding of an antenna is made to reflect by coating the 
concave side with rr>etal. The surface of the mold Is prepared and a 
thin coating of resin mix is applied and allowed to almost gel. Zinc or 
aluminum is then sprayed onto the mold surface gel coat and allowed 
to gel. The component is then layed-up by hand in the normal way. 

M.M. 

A7 1*27040 Performance testing of flu orosili cone hydrau- 

lic fluid in high temperature aircraft piston pumps. George J. Quaal 
and Harry M. Schiefer (Dow Corning Corp., Midland, Mich.). 
(American Society of Lubrication Engineers, Annua! Meeting, 25th, 
Chicago, HI.. May 4-8, 1970.) Lubrication Engineering, vol. 27, Apr. 
1971, p. 115-122. 6 refs. 

The properties and functional aircraft hydraulic pump testing of 
a structurally modified fluorosilicone fluid are described. The 
fluorosilicone hydraulic fluid, designed primarily for SST and other 
future high performance aircraft, was subjected to three aircraft 
hydraulic piston pump tests. Included were a 200 hour test with a 
160 F Off-Set Pump, a 170 hour test with a 275 F High Speed 
In-Line Pump, and a 1300 hour High Temperature Test with a 400 F 
In-Line Pump. Testing was conducted at a maximum fluid tempera- 
ture of 460 F. Fluid properties, which were monitored during each 
test, showed no significant changes after a combined total time of 
1470 hours of pumping and no fluid make-up. Inspection of the 
pumps at the end of the tests indicated that each pump could be 
operated successfully with the fluid above the design temperatures of 
the pumps. (Author) 

A7 1-27051 On the accuracy of Merk's method for solu- 

tion of laminar boundary -layer equations. G. Abad and W. R. 
Schowalter (Princeton University, Princeton, N.J.), Applied Scien- 
tific Research, vol. 23, Mar. 1971, p. 426-430. 8 refs. 

Results for the local drag coefficient, computed by a one- and 
two-term Merk expansion (1959), were compared with drag coef- 
ficients computed for more accurate solutions. From the results, a 
simple correction procedure was developed which should permit 
rapid and accurate estimation of drag coefficients from the Merk 
expansion in regions upstream of the stagnation point of shapes with 
surface profiles likely to be of physical interest. O.H. 

A7 1-27063 f! Aerodynamically induced noise or condenser 

microphones (Das Windgerausch von Kondensatormikrophonen). P. 
Koltzsch (VEB RFT Messelektronik, Dresden, East Germany) and 
H.-J. Bauer (Dresden, Technische Universitat. Dresden, East 
Germany). Hochfrequenztechnik und Elektroakustik, vol. 79, Dec. 
1970, p. 225-234. 21 refs. In German. 

It is pointed out that sound generated aerodynamically deter- 
mines a lower limit for the measurement of acoustic pressure levels. 
The dependence of this limit on the velocity and the turbulence of 
air flow is investigated taking into consideration conditions in a 
condenser microphone, It is found that the aerodynamic sound 
depends on the flow direction and that the energy spectrum of the 
flow turbulence determines the aerodynamic sound spectrum. 
Aspects of a standardization of aerodynamically induced noise are 
discussed, and questions regarding a practical application of the 
obtained results are considered. G.R. 

A7 1-271 00 Statistical methods of determining the dimen- 

sions and concentrations of various inhomogeneities from satellite 
and aircraft measurement data (Statisticheskie metody opredeleniia 
razmerov i kontsentratsii razlichnykh neodnorodnostei po dannym 
izmerenii so sputnikov i samoletov). N. I. Vul'bson (Glavnoe 
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Upravlenio Gidiometeorologicheskoi Sluzhby SSSR, Institut 
Priktadnoi Geofiziki, Moscow, USSR). Akademiia Nauk SSSR, 
tzvestiia, Fizika Atmosfery i Okeana, vol. 7, Feb. 1971, p. 151-163. 
In Russian. 

A method is proposed for determining the distribution of circles 
randomly situated on a plane, or of spheres in space, with respect to 
their diameters. The distributions and concentrations are determined 
from the distribution of the largest cross sections obtained by 
intersecting the circles by an arbitrarily directed strip or intersecting 
the spheres by an arbitrarily directed cylindrical tube. Tables are 
presented, using which the distribution with respect to dimensions of 
circles in a plane can be easily determined for various widths of the 
intersecting strip. The technique proposed is useful for improving the 
interpretation accuracy of aerial photographs, cloud characteristics, 
and similar applications, V.P. 

A71-27123 Inherent vibration damping of helicopter 

blades. Wilfred E, Baker (Southwest Research Institute, San Antonio, 
Tex.), International Journal of Mechanical Sciences, vol. 13, Feb. 
1971, p. 157 170, Contract No. DA 31 -1 24-ARO{D) 356. 

Comparison of the results of extensive experiments on damping 
of vibrations in helicopter main rotor blades with those obtained by 
theoretical and semiempirical methods of predicting blade damping. 
The feasibility of numerical solution of blade vibration equations 
which include complicated damping effects is also demonstrated. 
Nonlinear air damping is shown to be relatively unimportant for all 
but the fundamental bending vibration mode. Damping for higher 
modes is essentially independent of amplitude but varies significantly 
with frequency. For much of the experimental data, internal 
damping of the blade material is apparently the primary source of 
damping, (Author) 


A71 -27141 f! Problems and aspects of elaboration of weath- 

er minimum conditions for INTERFLUG aircraft (Probleme und 
Aspekte der Erarbeitung von Wettermindestbedingungen fiir die 
Luftfahrzeugtypen der INTERFLUG). Erwin Langrock (Haupt 
verwaltung der Zivtien Luftfahrt, Berlin, East Germany). Technisch- 
okonomische Informationen der zivUen Luftfahrt, vol. 7, no. 2, 
1971, p. 76-87. 6 refs. In German. 

The methodology necessary for determining weather minima is 
discussed. Factors affecting this determination are reviewed and 
qualitatively estimated. Requirements are presented which must be 
included in the methodology. Finally, possible approaches to the 
methodology preparation are examined. O.H. 

A71-27142 it Crane and external load flight with helicopters 

fKran- und Aussenlastflug mit Hubschraubern). Michael Caspaii 
Technisch-okonomische Informationen der zivilen Luftfahrt, vol. 7. 
no. 2, 1971, p. 88 99. In German, 

Problems involved in using helicopters as a material handling 
equipment for transport and crane operations are discussed. Specific 
featuies of these operations performed by helicopters are outlined. 
Factors for assessing the applicaliility of helicopters to perform such 
ofjerations are exatnined. Finally, the economic effectiveness of these 
operations is calculated. O.H. 


A71-27143 ff Examination of operational aspects of motion 

sequences on airways (Betriebstechnologische Untersuchungen von 
Bewegungsablaufen auf Luftstrassen). Rolf Kiittner. Technisch 
okonomische Informationen der zivilen Luftfahrt, vol. 7, no. 2, 
1971 , p. 100-105. In German. 

Actual and scheduled motion sequences are described by means 
of mathematical statistical methods. Equations are derived for 
calculating the so-called ‘advance times' by means of which, provided 
that a prescribed altitude path diagram is observed, flight motions 
can he exactly adcipted to an airway so that the shortest possible 
flight sequence is achieved. O.H. 


A71-27144 U Planning of transportation operations at 

AEROFLOT (Die Planung der Beforderungsleistungen bei der 
AEROFLOT). 0. Ovchinnikov (Aeroflot, Soviet State Airlines, 
Moscow, USSR). Technischmkonomische Informationen der zivilen 
Luftfahrt, vol. 7, no. 2, 1971, p. 106-1 1 1. In German. 

A new planning methodology introduced in Soviet civil aviation 
and adapted to the new system of economic planning is described. 
Principal objectives of this methodology and new planning criteria 
and parameters are discussed. Organizational principles adopted for 
plan preparation and fuifiilmeni die uuliinecl. O.H. 

A71-27150 Analogue recursive computer. R. J. Lamden, J. 

Archer, and A. Maybanks (Ultf-a Electronics, Ltd., London, 
England). Institution of Electrical Engineers, Proceedings, vol. 118, 
Mar. -Apr. 1971, p. 486-492. Research supported by the Ministry of 
Technology. 

Description of a control computer which uses a serial digital 
program to control an arithmetic unit and storage system working 
entirely in the analog mode. Storage is capacitive, using field-effect- 
transistor switches for data selection. Using conventional techniques, 
speeds of 20 microsec per arithmetic operation are readily ob- 
tainable. The first application of this computer is to aircraft-gas- 
turbine control. A control program, for example, of a Rolls Royce 
Olympus 593B engine occupies 120 instructions, and the computa- 
tion has a recursion time of 3 msec. An accuracy of within 0.1% is 
obtainable. (Author) 

A71-27169 « Theory of an inertial navigation system con- 

structed on the basis of a gyrohorizon compass (K teorii inertsial'noi 
sistemy navigatsii, postroennoi na baze girogorizontkompasa). 0. F. 

Boichuk and V. N. Kalinovich. Matematicheskaia Fizika, no. 8, 1970, 
p. 46-53. 10 refs. In Russian. 

Detailed study of the errors of an inertial system consisting of a 
gyrohorizon compass, a directional gyro, and a computer due to 
vibrations of the compass, with allowance for side moments applied 
to the compass, drift of the directional gyro, and inaccurate input of 
the initial conditions into the computer. The vibrations of a compass 
subjected to the action of side moments are considered. It is shown 
that the resulting system of differential equations has the same form 
as the corresponding system characterizing the vibrations of a 
gyroinertial platform. The errors in determining the position co- 
ordinates of an object are calculated. This problem is also found to 
be equivalent to the analogous problem for an inertial system with a 
gyrostabilized platform, although it has certain special features. 

A.B.K. 

A71-27174 Motion of a wing of solid profile near a screen 

(Dvizhenie kryla telesnogo profilia vblizi ekrana). V. N, Kravets. 
Matematicheskaia Fizika, no, 8, 1970, p. 102-107, 6 refs. In Russian. 

Solution of the problem of the motion of a wing of solid profile 
neat a solid wall or a free surface by employing the acceleration 
potential method. A solution to the singular integral equation foi 
this problem is found by an approximate method involving the use of 
a small parameter. As a result, a formula is obtained fot the lift 
coefficient of the wing profile, on the basis of which a calculation is 
made for a specific case. A.B.K. 


A71-27217 ji An asymptotic theory of the jet flap in three 

dimensions. Naoyuki Tokuda (Cambridge Univetsily, Cambridge. 
England). Journal of Fluid Mechanics, vol, 46, Apr. 27, 1971, p. 
705-726. 18 refs. 

A uniformly valid asymptotic solution is constructed fot 
three-dimensional jet-flapped witigs by the method of matched 
asymptotic expansions for high aspect ratios. The flow is assumed to 
be inviscid and incompi t?ssihle and is formulated on the thin ait foil 
theory in accoidance with the two-dimensional Sf)enoe (1961) 
theory. Using this formulation, a physical picture is presented that 
not only illuminates the basic structure of the flow field, but also 
greatly facilitates the analysis. The asynifitotrc solution olitatnecf is 
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consistent with this picture. After deriving the formula for aero- 
dynamic forces on wings, the result of the analysis is applied to flat 
wings of various wing plan forms such as cusped, elliptic, and 
rectangular wings. M.V.E. 

A71 -27220 # Vortex shedding from circular cylinders at low 

Reynolds numbers, M. Gaster (Ministry of Technology, hfational 
Physical Laboratory, Teddington, Middx., England). Jot/rna/ of Fluid 
Mechanics, vol. 46, Apr. 27, 1971 , p. 749-756. 6 refs. 

Experiments on slightly tapered models of circular cross-section 
have shown that the vortex wake structure exists in a number of 
discrete cells having different shedding frequencies. Within each cell 
shedding is regular and periodic, the frequency being somewhat 
lower than that from a parallel cylinder of the same diameter. A 
similar type of wake behavior has also been observed on a parallel 
model in a nonuniform mean flow. These results suggest that the 
discontinuities in the shedding law observed by Tritton could arise 
through nonuniformities in the flow. (Author) 

A71 -27247 ^ Let's do away with fog. William H. Best, Jr. 

Defense Management Journal , vol. 7, Spring 1971, p. 41-47. 

Discussion of fog dissipation techniques and the cost of fog 
dissipation. Both cold and warm fog are considered. The existing fog 
dissipation techniques and their efficiency are briefly described. 
Particular emphasis is placed on the economic problem of whether 
fog dissipation can compete in the field of benefits and cost 
avoidance. By several examples illustrating the problem, it is 
demonstrated that fog costs resources, and that dissipation of fog can 
recover these resources for use in a more productive manner. O.H. 


A71 -27277 High temperature aerodynamics with electro- 

magnetic radiation. John D. Anderson, Jr. and Eva M. Winkler (U.S. 
Navy, Naval Ordnance Laboratory, White Oak, Md.). IEEE, Proceed- 
ings, vol. 59, Apr. 1971, p. 65T658. 39 refs. 

In recent years, the basic study and concepts of the interaction 
between radiation and matter have found application in aerodynamic 
problems of engineering interest. This paper discusses three such 
problems actively being examined at the Naval Ordnance Laboratory 
(NOL): (1) thermally radiating high-temperature shock layers, (2) 
electric arc-driven wind tunnels, and (3) gasdynamic lasers. Special 
emphasis is given to the area of gasdynamic lasers. New research 
results recently obtained at NOL are presented and discussed. 
Moreover, in the same context, an overview is made of each subject 
in order to whet the enthusiasm of the reader to look more 
thoroughly into these interesting areas, whether he be an aero- 
dynamicist, electrical engineer, plasma physicist, or any physical 
scientist or engineer interested in radiation and matter. (Author) 

A7 1-27312 ^ Holographic detection of microcracks. C. M. 

Vest (Michigan, University, Ann Arbor. Mich.), E. L. McKague 
(General Dynamics Corp., Fort Worth, Tex.), and A. A, Friesem 
(Radiation, Inc., Advanced Optics Center, Ann Arbor, Mich.). 
American Society of Mechanical Engineers, Paper no. 71-Met-C, 
1971. 5 p. 10 refs. Members, $1.00; nonmembers, S2.00. Research 
sponsored by the General Dynamics Corp.; Grant No. DA-AG-46-69- 
C0017 

This paper describes the application of optical holographic 
interferometry to the detection of microcracks in metals. In 
particular, detection of radial cracks extending from bolt holes in 
high strength aircraft steel was studied. The method was found to 
have several advantages over currently used detection methods. The 
results of the holographic study compared favorably with indepen- 
dent results obtained by magnaflux, eddy current, and X-ray 
inspection. Some evidence of a possible ability to detect untempered 
martensite defjosits was also noted. (Author) 

A71 -27323 fi Advanced composites efforts - A status report 

of Air Force programs with graphite reinforced composites. F. J. 


Fechek (USAF, Materials Laboratory, Wright-Patterson AFB, Ohio). 
American Society of Mechanical Engineers, Design Engineering 
Conference and Show, New York, N.Y., Apr. 19-22, 1971, Paper 
71-DE-13. 9p. Members, $1 .00; nonmembers, $2.00. 

Review of progress in advanced composites, which in five years 
have come from a laboratory curiosity to a material used in the 
production of primary aircraft structures. Graphite composites now 
compete with boron composites on an equal basis. Efforts to 
combine graphite filaments into structures have utilized both organic 
and inorganic matrix materials, with most of the effort being applied 
to the epoxy systems. The costs of graphite composites have been 
continually decreasing, and weight savings for components such as 
speedbrakes, horizontal stabilizers, and spacer beams range from 18 
to 60%. F.R-L. 

A71 -27324 # Applications of self-organizing and learning 

control to aeronautical and industrial systems. R. L. Barron 
(Adaptronics, Inc., McLean, Va.) and C. W. Gwinn (USAF, Avionics 
Laboratory, Wright-Patterson AFB, Ohio). American Society of 
Mechanical Engineers, Design Engineering Conference and S/iow, 
New York, N.Y., Apr. 19-22, 1971, Paper 71-DE-22. 13 p. 16 refs. 
Members, $1 .00; nonmembers, $2.00. USAF-sponsored research. 

This paper describes a broad area of development in adaptive 
control systems, emphasizing several recent applications. Two 
principal lines along which development has occurred since 1961 are: 
those systems that use short-term memory retention, and those 
systems that use long-term memory retention. Both employ logic 
random searches to find appropriate parameter values within the 
controller. Self -organizing systems use a probability state variable 
algorithm, continually up-dating internal probability distribution 
functions by which successive conirui acilons are governed. Results 
of two recent applications are presented. Learning control systems 
use multimodal guided random searches to adjust parameters of the 
system, given only a representative data set as the basis for training. 
Two representative applications of state-estimation networks are 
discussed to illustrate the power of the learning control system 
method. (Author) 

A71-27325 # Controlling structural fatigue through adhesive 

bonding. M. A. Melcon and V. D. Moss (Lockheed-California Co., 
Burbank, Calif.). American Society of Mechanical Engineers. Design 
Engineering Conference and Show, New York. N.Y., Apr. 19-22. 
1971, Paper 71-DE-27. 17 p. Members, $1 .(K3; nonmembers, $2.00. 

Review of fatigue improvement potential through bonding in 
the Lockheed L-1011 TriStar, utilizing analysis of joint variables and 
test data. Bonding in the fuselage is discussed with reference to 
joints, doublers at cutouts, and fail-safe straps. The integration of the 
bonding process with the structural arrangement Is described, as well 
as the results of full-scale component development tests. Both fatigue 
test and fail-safe test data are presented. Structural requirements 
pertinent to metal-to-metal bonding in a relatively large aircraft are 
discussed, together with past experience that indicates the necessity 
of these requirements. The usefulness of adhesive peel strength as a 
parameter for the design of bonded structures incorporating the 
relatively thick elements of large aircraft is shown. F.R.L. 

A71 -27327 ^ The design and application of the Traversing 

Infrared Inspection System (TIRIS). S. E. Cohen (Lockheed-Georgia 
Co., Marietta, Ga.). American Society of Mechanical Engineers, 
Design Engineering Conference and Show, New York, N.Y., Apr. 
19 22, 1971, Paper 71-DE-37. 10 p. 11 refs. Members, $1.00; 
nonmembers, $2.00. 

Description of a Traversing Infrared Inspection System designed 
primarily for high-volume production inspection of C-5 aircraft 
fail-safe strap panels. These panels are bonded laminates of 0.020 In. 
thick titanium and 0.125 in. thick aluminum. The system is flexible 
enough to be used for the development of special techniques such as 
the detection of entrapped water in aluminum honeycomb and the 
inspection of advanced structural composites. The system injects 
heat into the panels by means of hot air guns. Imperfections as small 
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as 0.30 in. in diam are displayed on an 8 x 10 in. cathode ray tube in 
real time. The inspection scanning rate is 4.3 sq ft/min. A Polaroid 
camera is used to produce thermograms which define the size and 
shape of voids, disbonds, and delaminalions which are located 
directly on the panels with a unique marking device. Principles of 
operation are explained in detail with the aid of representative 
thermograms made with the system. A blackbody calibration device 
and special facilities were also designed for the system. It was found 
that no emissivity costing is required for the inspection of the 
fail-safe panels because of the surface characteristics of titanium. 

(Author) 

A71 -27330 // Hypersonic flow around a thin three- 

dimensional body (Giperzvukove obtikannia tonkogo prostorovogo 
tila). L. I. Dzvonik (Kiivs'kii Derzhavnii Universitet, Kiev, Ukrainian 
SSR). Akademiia Nauk Ukrains'koi RSR, Dopovidi, Seriia A - 
Fiziko-Tekhnichni i Matematichni Nauki, vol. 33, Mar. 1971, p. 
220 223. In Ukrainian. 

Theoretical analysis of hypersonic inviscid flow around a thin 
delta wing at small angles of attack. Equations of motion and 
boundary conditions for a general class of disturbances are derived 
within the framework of the asymptotic hypersonic theory of small 
perturbations. Flow around the body is divided into an outer region 
of uniform flow and a central region of conical flow. The outer 
region is studied in a cross-sectional plane, and numerical calculations 
are performed for finite values of the hypersonic similarity parameter 
and for an infinite freestream Mach number in the limiting case. A 
qualitative pattern of streamline behavior is constructed, together 
with the distribution of the transverse velocity component along 
these lines. Analysis of the results confirms the presence of a 
singularity region near the central symmetry plane where additional 
studies of the flow are reciuireci. 

A71 27339 - Generalized conditions for the absolute invari 

ance of an aircraft's longitudinal-motion coordinates relative to 
atmospheric disturbances (Mzagal'neni umovi absoliutnoi invariant 
nosti koordinat pozdovzhn'ogo rukhu litaka vidnosno atmosfernikh 
zburen'). V. S. Mechetnii. Avtomatika, vol. 16, Jan. -Feb. 1971, p. 
10 15. 5 lefs. In Ukrainian. 

A previously described concept of the physical reducibility of 
control systems is used to derive generalized invariance conditions 
for the coordinates of longitudinal motion. Simultaneous thrust 
variation, ruddei deflection, and flap-deflection control rules are 
given for counteracting vertical and horizontal wind gusts. Condi 
tions for longitudinal coordinate invariance relative to vertical wind 
gusts are also defined for an aircraft without horizontal control 
surfaces. Various technical considerations associated with practical 
realization of the theoretical control laws ate evaluated. T.M. 

A71 -27410 k Rapid analysis methods for the design and 

optimization of wing pivot systems for variable geometry aircraft. 
Ken Schwartz (USAF, Flight Dynamics Laboratory, Wright Patterson 
AFB, Ohio), Stanley Mellin, and Leonard Ascani (North American 
Rockwell Corp., Los Angeles, Calif ). American Astronautica! 
Society and American Institure of Aeronautics and Astronautics, 
Variable Geometry and Expandable Structures Conference, 
Anaheim, Calif., Apr. 21-23, 1971, AIAA Paper 71-404. 48 p. 11 
refs. Mernbets, $1.50, nonmembois, $2.00, 

The problem of developing rapid, low-cost analysis techniques 
to assess the efficiency of advanced or existing variable geometiy 
applications to aircraft design is investigated. In particular, a program 
is discussed which is concerned with the structural-mechanical design 
of a wing pivot system. Included in the program are all critical 
variables existing l)etween the points of basic aircraft definition 
through to the final and coitiplete design of the wing pivoting system 
itself. Such items as load analysis, stress determination, deflected 
shapes, fatigue analysis, thermal stresses, bearing wr?ar and per- 
formance, and structural optimization constitute the output of the 
program. Additional areas also included are follow-on detailed design 
methods utilizing refined two dimensional and expanded three 
dimensional finite element techniques, A discussion of the correla- 


tion between experimental variable geometry test data and calculated 
value based on the present program is also included. Results have 
shown that a wing pivot system can indeed be designed with much 
greater efficiency and speed. ^ 

A71 -27412 Flame-retardant silicone elastomers for air- 

craft. T. L. Laur and L. B. Guy (Dow Corning Corp., Midland, 
Mich.) SAMPF .Journal, vol. 7, Apr. May 1971, p. 21-24, 31. 7 refs. 

A new rubber technology was developed and new silicone 
rubber stocks are produced that consistently exceed aircraft flame 
specifications. The sensitivity of the new materials to moisture was 
minimized, and they are also easier to fabricate and significantly 
lower in cost than the early flame retardant silicone rubbers. The 
new stocks have much improved resiliency over the early high-phenyl 
content materials because they react better to low cure temperatures. 
The new materials are not subject to heat aging and have excellent 
weatherability . Z.W. 

A71 -27413 Graphite epoxy flight spoiler - Design/ 

analysis/fabrication. Leo C. Jensen (Hercules, Inc., Magna, Utah). 
SAMPE Journal, vol. 7, Apr. May 1371, p. 25-28. 

Presented are discussions on the design, analysis and fabrication 
of a commercial aircraft flight spoiler utilizing graphite/epoxy 
composite skins. The unit is designed so that the fibers within a given 
ply lamina are multidirectional to provide a greater stiffness/skin 
weight ratio than available with conventional unidirectional layups. 
The success of this multiangle ply technique is demonstrated by test 
results and comparison with conventional ply skin designs and 
aluminum skins. (Author) 

A7 1-27437 Performance analysis of the modulation can- 

cellation altimeter. Sol Rauch and Howard A. Grant (Canadian 
Marconi Co., Montreal, Canada). IEEE Transactions on Aerospace 
and Electronic Systems, vol. AES 7, Mar. 1971, p. 367-378. 6 refs. 

The performance of the modulation cancellation altimeter is 
investigated. Several sources of error are considered, specifically: (1) 
terrain averaging error; (2) output noise fluctuations; (3) errors due 
to phase shifts; and (4) acquisition ambiguities. The predominant 
parameters affecting these errors are investigated with a view towards 
optimizing the performance of the altimeter. (Author) 

A71 -27450 e Flow of a two-phase medium with solid 

particles around a thin profile (Obtekanie tonkogo profilia dvukhfaz- 
noi sredoi s tverdymi chastitsami). N. A. Mamadaliev and Kh. A. 
Rakhmatulin. In: Waves in nonelastic media (Volny v neuprugikh 
sredakh). Edited by N. 2. Dmitronko. Kishinev, 

Akademiia Nauk Moldavskoi SSR, 1970, p. 146 152. 7 refs. In 
Russian. 

The two dimensional linearized problem for the flow of a 
two-phase, supersonic, barotiopic medium with solid particles 
around a thin profile is studied with allowance for elastic collisions 
of the particles against the profile surface. The boundary condition 
imposed on the gas velocity is the same as that for the case of a 
perfect continuous medium. This condition is not valid for the 
particle velocity which has a component normal to the solid surface, 
giving rise to a third type of reflected flow. As a result, a region of 
three-velocity flow arises between the shock wave and the solid 
body. This region is separated by a dividing line from the region of 
two-velocity flow. If the position of the solid profile is specified, the 
location of this dividing line can be obtained by solving the flow 
problem, and inversely, the position of the body can be determined 
for a specified location of the dividing line. The problem is solved for 
large and small concentrations of solid particles in the flow. T.M. 

A71 -27467 Review of testing techniques for transonic 

airfoils. I - Apparatus for commercial tests at S3MA. M - Experi- 
mental study of wall corrections at R1 Ch. (Critique des techniques 
d'essais de profils transsoniques. I - Dispositif d essais industriels a 
S3MA. II - Etude experimentale des corrections de parois a R1 Ch.). 
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M. Bazin {ONER A, Modane, Savoie, France), J. Pontezlere, and R. 
Bcrnard-Guelle (ONERA, Meudon, Hauts-de-Seine. France). Assoc/a- 
tion Franca tse des higen tears et Techniciens de FAeronautique et de 
FEspacc. CoUoque d'Aerodynamique Appfiquee. 7th, Modane, 
Savoie and Ecofe Centrale Lyonnaise, EcuUy, Rhone, France, Nov. 
4-6, 1970, Paper. 35 p. 10 refs, (n French. 

Discussion of the testing of transonic airfoils in two-dimensional 
flow in the ONERA S3MA and R1 Ch. wind tunnels. The S3MA 
apparatus is directed toward developments of a practical character. It 
makes it possible to carry out tests on large models over a wide range 
of Reynolds numbers. The study of helicopter blade elements with 
chords identical to those of rotor blades tested in the SIMA wind 
tunnel makes comparisons possible. The systematic study of wait 
interactions, indispensable for understanding of aerodynamic coef- 
ficients, is carried out in the R1 Ch. wind tunnel, • which is 
particularly well adapted for basic research at high Reynolds 
numbers. Preliminary results indicated corrections which are ap- 
plicable to test conditions in the latter wind tunnel. F.R.L. 

A71 -27468 p Measurement of unsteady aerodynamic forces 

and propagation of perturbations during rapid variations of the angle 
of attack of an airfoil (Mesure des efforts aerodynamiques in- 
stationnaires et propagation des perturbations lors de variations 
rapides de Tinctdence d'un profit). A. Damongeot (Societe Nationale 
Industrielle Aerospatiale, Chatillon, Hauts-de-Seine, F ranee) . Assoc/a- 
tion Francaise des Ingenieurs et Techniciens de FAeronautique et de 
FE space, CoUoque d'Aerodynamique Appliquee, 7th, Modane, 
Savoie and Ecofe Centrafe Lyonnaise, Ecu fly, Rhone, France, Nov. 
4-6, 1970, Paper. 64 p. 9 refs. In French. 

Measurement of the unsteady flow around wing sections, 
particularly for the case of helicopter blades. The analytic inter- 
pretation is due to the previous work of Wagner and his successors. 
In this linear theory the viscosity forces of the fluid do not intervene; 
thus tlie vortex elements released downstream of the airfoil during a 
variation of the circulation are activated by a velocity Vo in relation 
to the airfoil. In order to take account of the essentials of the 
viscosity effects the distribution of vortex elements must be defined. 
Experimental comparison with the theory was made in the St. Cyr 
No. 2 wind tunnel, using a mounting permitting a rapid variation of 
the angle of attack. Comparisons are also made with results obtairted 
by Boeing- Vertol and ONERA. In the second part of the paper 
experiments concerning the distribution of vortex elements of the 
wpke are described. 

A7 1-27469 P Measurement of unsteady pressures on stator 

blades of the S2.MA compressor {Mesure des pressions instation- 
naires sur aubes fixes du compresseur S2.MA). G. Fasso and R. 
Larguier. Association Francaise des Ingenieurs et Techniciens de 
f'AeronauXique et de FEspace, CoUoque d'Aerodynamique 
Appfiquee, 7th, Modane, Savoie and Ecofe Centrafe Lyonnaise, 
Ecuffy, Rhone, France, Nov. 4-6, 1970, Paper. 13 p. 13 refs. In 
French. 

Demonstration that it is possible to obtain mean periodic values 
of pressures on flow straightening blades of a large-sized axial 
compressor. Four contiguous blades located in the tower part of the 
flow straightener were fitted with short response time pressure 
detectors. The results showed that a preliminary idea of the 
magnitude of the vibration-exciting forces could be obtained, as well 
as of the behavior of wakes of the rotating wheel and their action on 
the flow stiaightening blades. F.R.L. 

A7 1-27470 P Influence of a sinusoidal wall perturbation on 

transition (Influence d'une perturbation sinusoidale de paroi sur la 
transition). P. Gougat (CNRS, Laboratoire d'Aerothermique, 
Meudon, Hauts-de-Seine, France) and J. J. Perrin {Societe Nationale 
Industrielle Aerospatiale, Chatillon, Hauts-de-Seine, France). Associa- 
tion Francaise des Ingenieurs et Techniciens de FAeronautique et de 
FEspace, CoUoque d'Aerodynamique Appfiquee, 7th, Modane, 
Savoie and Ecofe Centrafe Lyonnaise, Ecuffy, Rhone, France, Nov. 
4-6, 1970, Paper. 38 p. 10 refs. In French. 


Attempt to show that the testing of medium speed airfoils in a 
laminar boundary layer does not permit distinguishing the onset of 
transition. A study of airfoils at different levels of speed fluctuation 
provides a sufficiently selective transition criterion. The development 
of the instantaneous signal and the observation of the power spectral 
density make it possible to better understand the concept of 
instability, amplification of perturbations within the laminar bound- 
ary layer, and the appearance of turbulent gusts. An extensive 
appendix considers the possibility of accurately predicting the 
turbulent behavior of a wing at high Reynolds number. F.R.L. 

A71 -27471 P Lateral control of high-speed aircraft with lift 

devices {Controle lateral des avions rapides fortement hyper- 
sustentes). R. Guiot {Breguet Aviation, Velizy-Villacoublay, 
Yvelines, France). Association Fran^ise des Ingenieurs et 
Techniciens de f'Aeronautique et de f'Espace, CoUoque d'Aero- 
dynamique Appfiquee, 7th, Modane, Savoie and Ecofe Centrafe 
Lyonnaise, EcuUy, Rhone, France, Nov. 4-6, 1970, Paper. 35 p. In 
French. 

The criteria for wing design imposed by the requirement of high 
speed for short takeoff aircraft are examined and a relatively thin 
sweptback wing with small aspect ratio is considered. The dis- 
advantages of such a design are also investigated. An appropriate 
design for a fuselage is described and the position for the tail 
assemblies is shown. It is found that an aircraft of the design 
considered has very bad takeoff characteristics. It is therefore 
necessary to employ lift devices. Designs for a flap and a spoiler are 
shown. Problems of lateral control are discussed giving attention to 
the effects of spoiler position and form and to aerodynamic 
modifications of the wing. The lateral behavior of the aircraft is 
analyzed taking into cor^sideration problems of side-slipping at low 
and high speeds. Inertia effects are considered, and the particular 
problems of the approach are investigated. G.R. 

A7 1-27473 P Study of the effect of the marginal vortex 

from a helicopter blade on the aerodynamic flow around the 
following blade (Etude de I'influence du tourbilion marginal issu 
d'une pale d'helicopt^e sur I'ecoulement aerodynamique autour de 
la pale suivante). B. Monnerie and A Tognet (ONERA, Chatillon- 
sous-Bagneux, Hauts-de-Seine, France). Association Francaise des 
Ingenieurs et Techniciens de FAeronautique et de FEspace, CoUoque 
d'Aerodynamique Appfiqu^, 7th, Modane, Savoie and Ecofe 
Centrafe Lyonnaise, Ecuffy, Rhone, France, Nov. 4-6, 1970, Paper. 
20 p. 5 refs. In French. 

The basic characteristics of marginal vortices from wings with 
limited span are investigated, and the effect which these vortices can 
have on the aerodynamics of lifting surfaces in their neighborhood is 
explored. The effects of the presence of a vortex in the flow 
upstream of a blade are discussed, and effects of the blade form are 
considered. Velocity measurements are described, and a method for 
calculating the effect of a vortex on a wing is presented. A 
photograph is provided showing the marginal vortices in a hydro- 
dynamic tunnel. The noise spectrum for a rectangular blade tip and 
for a trapezoidal blade tip is shown. G.R. 

*27475 p Theoretical and experimental study of blade 

cascades in supersonic flows (Etude theorique et experimentale de 
profits de pities en ecoufement supersonique). A. Papon and G. 
Inglesakis (IMFM, France). Association Francaise des Ingenieurs et 
Techniciens de f'Aeronautique et de f'Espace, CoUoque d'Aero- 
dynamique Appfiquee, 7th, Modane, Savoie and Ecofe Centrale 
Lyonnaise, Ecuffy, Rhdne, France, Nov. 4-6, 1970, Paper. 34 p. In 
French. 

Comparison of theoretical and experimental wave configurations 
upstream from a simple initial blade cascade contour In a supersonic 
flow. An attempt is made to obtain a blade cascade with an entropy 
which is as uniform as possible in the flow downstream from the 
cascade and to determine the range of variation of the counter- 
pressure for which this uniformity can be maintained. A.B.K. 
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A71 -27476 The high lift wing - Remarks on the prediction 

of characteristics (L'aile aux portances elevees - Remarques sur la 
prevision des caracteristiques). Y. Semezis and J. Gombert. Associa- 
tion Francaise des /ngenieurs et Techniciens de f'Aeronautique et de 
I'Espace, Coffoque d'Aerodynamique Appiiquee, 7th, Modane, 
Savoie and Ecote Centrale Lyonnaise, Ecufly, Rhone, France, Nov. 
4-6, 1970, Paper. 82 p. 42 refs. In French. 

Examination of some problems encountered in predicting the 
characteristics of high-lift wings with or without additional high-lift 
devices. Compromises must be made between the qualities desired at 
high speeds and those desired at takeoff speeds. Attention is given to 
existing means of controlling lift or distributing the load on a wing 
by detachment. Particular emphasis is placed on the processes of 
prediction of maximum lift coefficient and its increase by means of 
high-lift devices; these are compared for the case of a moderately 
long and moderately swept back wing equipped with conventional 
high lift devices. It is considered that improvement in prediction is 
related to a better understanding of detachment phenomena. Results 
of current studies are briefly reviewed, and various procedures to 
increase lift by blowing are described. F.R.L, 


A71 -27477 Elements of calculation for three-dimensional 

aerodynamics in a perfect fluid (Elements de calcul d'aerodynamique 
tridimensionnelle en fluide parfait). P. Perrier and W. Vitte (Avions 
Marcel Dassault, Vaucresson, Hauts-de-Seine, France). Association 
Frangaise des Ingenieurs et Techniciens de I'Aeronautique et de 
I'Espace, Cofloque d'Aerodynamique Appfiquee, 7th, Modane, 
Savoie and Ecofe Centrale Lyonnaise, Ecully, Rhone, France, Nov. 
4-6, 1970, Paper. 39 p. 5 refs. In French. 

The problems presented by the calculation of three dimensional 
flows involving an aircraft are examined giving attention to the 
important effect of the vortex field on the flow. The three- 
dimensional incompressible flow about a slender foil is investigated 
making use of a numerical iterative method. Nonlinear effects due to 
rolling up at the wing tip appear in the results obtained for the lift 
coefficient. Problems of the interaction of the vortex sheet with the 
surfaces are investigated. The geometry of the vortex sheet is 
determined, and the velocity field at the surface is considered. G.R. 


A71 -27481 * The transient response of a coupled plate- 

acoustic system using plate and acoustic finite elements. A. Graggs 
(Alberta, University, Edmonton, Alberta. Canada). Journal of Sound 
and Vibration, vol. 15, Apr. 22. 1971, p. 509-528. 9 refs. Grant No 
NGR^2-025-003. 

Plate and acoustic finite elements are used to simulate the 
behavior of a window-room system. The first part of the paper is 
concerned with the general formulation of the equations of motion 
and a mixed formulation is used: displacements for the plate and 
pressures for the room acoustics. In the final part, the equations are 
solved for a simple window-room system being excited by a sonic 
boom. The results show that the room response is dominated by the 
volume displacing and plane wave depth modes. However, at points 
near the window, the effects of nonpropagating cut-off modes are 
significant. The effect of the room on the window is small except for 
rooms with a small volume. (Author) 

A71 -27491 ff Calculation of the lifting force of a wing with 

a rotating flap (Raschet pod'emnoi sily kryla s vrashchaiushchimsia 
zakrylkom). T. S, Patel'. Aviatsionnaia Tekhnika, vol. 13, no. 4, 
1970, p. 10 15. 6 refs. In Russian. 

Crabtree's (1957) two dimensional theory of wing with rotating 
flap is extended to include an asymmetric Zhukovskii profile with a 
rotating flap. An equation describing the circulation distribution over 
a slender profile of small curvature is derived within the framework 
of slender profile theory. Two approaches to the solution of this 
equation are proposed. It is shown that, in addition to providing 
supplementary lift at the flap itself, a rotating flap increases the lift 
of the wing by redistributing the circulation on its surface. V.P. 


A7 1-27493 H Thermal behavior of aircraft structural ele- 

ments under conditions of aerodynamic heating (Temperaturnyi 
rezhim elementov konstruktsii letatel'nykh apparatov v usioviiakh 
aerodinamicheskogo nagreva). V. V, Satomatov. Aviatsionnaia 
Tekhnika, vol. 13, no. 4, 1970. p. 22-30. 6 refs. In Russian. 

An approximate analytical method of solving the aerodynamic 
heating problem in general formulation is proposed. The method is 
used to determine temperature-field characteristics which can be 
used in engineering calculations of the thermal behavior of aircraft 
elements. It is shown that the heat transfer problem can be reduced 
to the soiutiun of a functional equation containing a term for the 
surface temperature. Good convergence of the method of successive 
approximations for this equation is established. This equation yields 
a Volterra integral equation of the second kind for the temperature 
in an arbitrary cross section of a structural element. An analysis of 
the integral equation reveals a linear dependence of the temperature 
field on the initial temperature, which can be used as a basis for 
plotting engineering nomograms. V.P. 


A7 1-27494 ^ Determination of the optimal dimensions of 

the fuselage of a supersonic transport in the preliminary design stage 
(Opredelenie optimal'nykh razmerov fiuzeliazha sverkhzvukovogo 
passazhirskogo samoleta na etape predvaritel'nogo proektirovaniia). 

0. K. lugov. Aviatsionnaia Tekhnika, vol. 13, no. 4, 1970, p. 31-37. 
In Russian. 

A formula for calculating the cruising flight range as a function 
of the geometrical parameters of the fuselage is derived. An 
expression defining the drag coefficient as a function of the same 
parameters is also obtained. A procedure, based on these formulas, 
for determining the optimal fuselage parameters (for supersonic and 
subsonic transports) from the prescribed volume of the fuselage is 
proposed. V.P. 

A71 27501 f! Influence of some design parameters of gas- 

turbine-engine combustion chamber on the circumferential 
nonuniformity of the gas temperature field (Vliianie nekotorykh 
konstruktivnykh parametrov kamery sgoranila GTD na okruzhnuiu 
neravnomernost' temperaturnogo polia gaza). lu. A. Spiridonov and 
A. V. Talantov. Aviatsionnaia Tekhnika, vol. 13, no. 4, 1970, p. 
80-86 In Russian. 

Approximate expiessiotis arc d(M ived which describe the gas 
field nonuniformity as a function of the total area of the holes in the 
flame tube, the ec]uivalent diameter, and the spacing between the 
holes along the tube circumference. It is shown that to each value of 
the total hole area there corresponds an optimal value of the 
equivalent diameter which minimizes the circumferential nonuni 
formily of the field. The minimum value of this nonuniformity 
decreases with a decrease in the total hole area. Recommendations 
for designing the mixing zone of gas-turbine-engine combustion 
chambers are proposed. V.P. 

A71 -27502 ff Calculation of boundary layer separation from 

an arbitrary curvilinear rotating plate (K raschetu otryva pogranich 
nogo sloia na proizvoTnoi krivolineinoi vrashchaiushcheisia plastine). 

1. M. Korshin. Aviatsionnaia Tekhnika, vol. 13, no. 4. 1970, p. 87-92. 
6 refs. In Russian. 

The laminar boundary layer equations for a rotating plate with a 
surface of arbitrary curvilinear shape are analyzed. The external flow 
pressure gradient leading to boundary layer separation is determined 
by a method proposed by Bam Zelikovich (1954). The parameters 
leading to separation at a rotating and a stationary blade aio 
calculated as an example. V.P. 

A71-27504 k Determination of the optimal parameters of an 

ejector nozzle under supersonic flight conditions (Opredelenie 
optimal'nykh parametrov ezhektornogo sopla v usioviiakh sverkhzvu 
kovogo poieta). E. D. Nesterov and V. M. Shishkin. Aviatsiottnaia 
Tekhnika, vol. 1 3, no. 4, 1970, p. 101 1 10. 7 refs. In Russian. 
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The parameters of a propelling nozzle that are optimal for 
obtaining a maximum thrust coefficient at Mach numbers between 1 
and 2.5 are analyzed. Formulas for calculating the optimal parame- 
ters are obtained on the basis of a theory of a cylindrical ejector 
supersonic propelling nozzle proposed by Pearson et al. (1958). 
Problems associated with the control of ejector nozzles are 
examined. The results of the analysis make it possible to evaluate the 
efficiency of ejector nozzles in the Mach number range under 
consideration. 

A7 1-27505 # Expansion of a turbulent-jet boundary layer in 

a slipstream (O rasshirenii pogranlchnogo sloia turbulentnot strut v 
sputnom potoke). V. K. Temnov. Aviatsionnaia Tekbnika, vol. 13, 
no. 4, 1970, p. 111-115. 6 refs. In Russian. 

A formula derived by Abramovich (1960) for the expansion of a 
boundary layer is checked experimentally, using circular and plane 
jets. A new formula for calculating the boundaries of the flow core Is 
proposed which, in combination with the momentum equation, can 
be used to calculate the bounds of a jet boundary layer at the initial 
portion of the jet. An analytical expression describing the behavior 
of the axial velocity of the jet beyond its initial portion is obtained. 

V.P. 

A7 1-27531 Effects of temporal and spectral combinations 

on the judged noisiness of aircraft sounds. Karl S. Pearsons and 
Ricarda L. Bennett (Bolt Beranek and Newman, Inc., Canoga Park. 
Calif.). Acoustical Society of America, Journal, vol. 49. Apr. 1971, 
pt. 1, p. 1076-1082. 7 refs. 

The effects on perceived noisiness of spectral and temporal 
combinations of stimuli at varying durations were determined by 20 
college students in an anechoic chamber. Several recordings of 
turboprop, turbofan, turbojet, and helicopter flyovers were also 
included in the list of stimuli. The results indicated that the most 
accurate predictor of the judged noisiness was perceived noise level 
with tone and duration corrections as outlined by the Federal 
Aviation Administration (1968) aircraft certification procedure. To 
illustrate the responsiveness of effective perceived noise level (EPNL) 
over perceived noise level (PNL) in predicting the noisiness of 
stimuli, the results of the duration test revealed that, at judged equal 
noisiness, 75% of the data were within 4 dB of the standard signal for 
EPNL with The FAA and integrated duration measure as 

compared to 11 dB for PNL. (Author) 

A71 -27536 The PT6 after 5 million hours. F. R. Cowley 

(United Aircraft of Canada. Ltd., Montreal, Canada). Society of 
Automotive Engineers, National Business Aircraft Meeting, Wichita, 
Kan,, Mar. 24-26, 1971, Paper 710385. 9 p. Members. Sl.CX); 
nonmembers, $1 ,50. 

The first PT6A-6 turboprop engine, rated at 500 shp. was 
delivered in December 1963 with an initial life of 6(X) hr between 
overhauls. By early 1971, over 4000 engines had been delivered, the 
output had grown to 900 shp, and times between overhaul in excess 
of 5000 hr had been reached. The technology spawned by the PT6 
has resulted in the development, by UACL, of a host of turboprop, 
turboshaft, and turbofan engines, along with Industrial derivatives. In 
over 5 million hr of operation, the PT6 has clearly demonstrated how 
sound technology by persistent development can meet the exciting 
challenges of the 1970s. (Author) 

A7 1-27537 Geodetic control for airports. Willard A. 

Kuncis (NOAA, Div. of Photogrammetry, Rockville, Md.). In: 
American Congress on Surveying and Mapping, Annual Meeting, 
31st, Washington, D.C., March 7-12. 1971, Technical Papers. 
Washington, O.C.. American Congress on Surveying and Mapping, 
1971. p 489 493. 

Approximately 2500 geodetic control stations have been estab- 
lished on about 750 airports in the United Stales and its possessions 
in addition to regular networks. They were established in connection 
with an airport obstruction charting program and have been tied, by 
approximate third-order accuracy methods, to the national network 
of horizontal and vertical geodetic control. O.H. 


A71 -27542 Economics of propulsion systems for air trans- 

port. I. David Huddie. Esso Air World, vol. 23, no. 4, 1971, p. 91-96. 

Outline of reasons for producing new powerplants and the 
contributions made by powerplant efficiency and size to aircraft 
operating economics. The continued growth in aircraft size obliges 
the engine constructor to develop larger engines. At the same time 
the need for lower weight and lower fuel consumption to stave off 
square-cube effects, and social pressures for less nuisance from 
aircraft (noise and air pollution) demand more advanced designs. 
Provided that the advance in technology continues to allow this 
process to occur with each new generation of aircraft there seems to 
be no reason why transport aircraft should not continue to increase 
in size since there is no intrinsic natural limit to the size of 
turbomachinery. F.R.L, 

A71 -27551 # ^rvey of viscous interactions associated with 

high Mach number flight. Robert H. Korkegi (USAF, Aerospace 
Research Laboratories, Wright-Patterson AFB, Ohio). (American 
Institute of Aeronautics and Astronautics, Fluid and Plasma Dynam- 
ics Conference, 3rd, Los Angeles, Calif., June 29- July 1 , 1970, Paper 
70-781,} A! AA Journal, vol. 9. May 1971, p. 771-784. 76 refs. 

Viscous interactions which arise in regions of hic^ compression 
on high Mach number vehicles, can result in severely high local 
heating and flow degradation. Regions where such strong interactions 
may occur on a cruise vehicle are discussed. In relation to these 
regions, a brief review is given of advances in our understanding of 
two-dimensional shock wave-boundary layer interaction and separa 
tion in compression corners, and such three-dimensional interaction 
problems as a blunt fin on a surface, flow in an axial comer, and 
shock impingement. It is concluded that much progress has been 
made in analytical prediction of two-dimensional laminar inter- 
actions and a promising approach advanced for the turbulent case; 
knowledge of departures from two-dimensional flow and three- 
dimensional interactions is still largely empirical and dominantly 
qualitative, and even the inviscid flow field is not well known for 
many configurations of practical importance. (Author) 

A71 -27652 * P Theoretical analysis of vortex shedding from 
bodies of revolution in coning motion. G. D. Kuhn, 5. B. Spangler, 
and J. N. Nielsen (Nielsen Engineering and Research, Inc., Mountain 
View, Calif.). (American Institute of Aeronautics and Astronautics, 
Aerospace Sciences Meeting, 8th, New York, N. Y,, Jan. 19-21 , 1970, 
Paper 70-52.) AIAA Journal, vol. 9, May 1971, p. 784-790. 11 refs. 
Contract No. NAS 2-4765. 

A theoretical flow model for the steady asymmetric vortex 
system shed from a slender body in coning motion is described. The 
mode! was developed using potential flow methods and slender-body 
theory, and provides for the calculation of the strengths and 
positions of two unequal concentrated vortices and the resulting 
force distribution induced on the body. The vortex motion is 
determined in the flow field which consists of a portion described by 
a velocity potential plus a portion due to rotation. The method of 
determining the initial conditions for the vortex motions is discussed. 
Comparisons are made between predicted and experimental values of 
side forces and side moments for slender cones and ogive-cylinder 
combinations in lunar coning motion. (Author) 

A7 1-27554 P Supersonic boundary -layer transition - Effects 

of roughness and freestream disturbances. S. R. Pate (ARO, Inc., 
Arnold Air Force Station, Tenn.). (American Institute of Aero- 
nautics and Astronautics, Aerodynamics Testing Conference, 5th, 
TuUahoma, Tenn., May 18-20, 1970, Paper 70-586.) AIAA Journal, 
vol. 9. May 1971, p. 797-803. 15 refs. 

Boundary-layer transition experiments were conducted in the 
AEDC-VKF 12- and 40-in. supersonic wind tunnels at Mach numbers 
3 and 4 on an adiabatic wall, 10-deg total-angle sharp cone. The 
effects of spherical roughness elements and free-stream disturbances 
(radiated aerodynamic noise) on transition we*e investigated. The 
large variation In smooth wall transition locations which exists on 
models in supersonic wind tunnels of different sizes is shown to 
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influence trip performance. These studies have also indicated that the 
'effective point' location proposed by van Driest, et al. is relatively 
independent of the smooth wall transition location (or free-stream 
disturbance and tunnel size) at supersonic speeds. The correlation 
parameters developed by van Driest-Blummer and Potter*Whitfield 
are examined, and their ability to predict the tripped transition 
location is discussed. (Author) 

A71 -27555 * Eiectron-beam studies of viscous flow in super- 

sonic nozzles. Dietmar E. Rothe (Cornell Aeronautical Laboratory, 

Inc., Buffalo, N.Y.). (American Institute of Aeronautics and Astro- 
nautics, Fluid and Plasma Dynamics Conference, 3rd, Los Angeles, 

Calif., June 29-July 1. 1970, Paper 70-810.) AIAA Journal, vol. 9, 

Mav 1971, p. 804-811. 20 refs. Contract No. NASw-1668. 

Experimental investigation of the internal and external flow for 
nozzle Reynolds numbers in the general range between 100 and 1000 
with nitrogen as the test gas. Electron-beam techniques are used for 
measuring gas density and rotational temperatures at selected points 
throughout the flow. Discharge coefficients are also measured. In 
addition, some effects of ambient pressure on the external flow 
structure are studied by flow visualization experiments. At the lower 
Reynolds numbers studied, experimentally determined temperatures 
indicate the existence of a supersonic bubble inside the nozzle 
expansion-cone, with a subsequent shock-free viscous transition to 
subsonic flow. These results substantiate the theoretical prediction of 
this phenomenon, first made by Rae (1969) in an earlier phase of 
this program. (Author) 

A71 -27556 * ff Some numerical results on viscous low-density 
nozzle flows in the slender channel approximation. William J. Rae 
(Cornell Aeronautical Laboratory, Inc., Buffalo, N.Y.). (American 
Institute of Aeronautics and Astronautics, Fluid and Plasma Dynam- 
ics Conference, San Francisco, Calif., June 16-18, 1969, Paper 
69-654.) AIAA Journal, vol. 9, May 1971, p. 811-820. 35 refs. 

Contract No. NASwT668. 

Calculated results for converging-diverging nozzle flows in 
which viscous effects are important across the entire nozzle cross 
section. The slender-channel equations are used, with slip boundary 
conditions at the walls. The solution is started upstream of the 
throat, using asymptotic results for slow viscous flow in a converging 
cone. An implicit finite-difference scheme is then used to calculate 
the pressure and profiles of velocity and enthalpy at successive 
stations along the channel. The cases chosen for presentation show 
the effects of varying the nozzle geometry, the Reynolds number, 
and the thermal condition of the nozzle wall. The results suggest 
that specific impulse is improved by a throat whose longitudinal 
radius of curvature is small, and that exit area ratios as low as 10 
can be used without serious loss of performance. It is shown that, 
at sufficiently low Reynolds numbers and low exit-cone angles, 
there is no solution of the slender-channel equations in which the 
flow can expand to supersonic conditions. Instead, the boundary 
layer closes, and the solution resembles a viscous subsonic pipe 
flow. The implications of this finding on the upstream influence of 
the exit -plane conditions and on the limits of validity of the slender- 
channel equations are discussed. (Author) 


A71 -27557 f) Extension of Emmons' spot theory to flows 

on blunt bodies. Kart K. Chen and Noel A. Thyson (Avco Corp., 
Avco Systems Div., Wilmington, Mass.). AIAA Journal, vol. 9, May 
1971, p. 821-825. 27 refs. Contract No. AF 04(701 )-69-C-01 1 7. 

The transition region is considered to be characterized by the 
intermittent appearance of turbulent spots, which grow as they move 
downstream until they finally merge into one another to form the 
turbulent Ix^undary layer. The intei mittency factor for arbitrary 
axisymmetnc body with zero angle of attack has been derived in an 
expression which can be reduced to the form of universal inter- 
mittency distribution of Dhawan and Narasimha in the case of 
straight tube or flat plate. A key factor to control flow conditions in 
the transition zone appears to be the spot formation rate, which has 
been deduced from the available data of the extent of transition 
zone. It was found that the spot formation rate depends not only on 


the transition Reynolds number but also on the Mach number. A 
comparison of the deduced spot formation rate with the neutral 
stability curves indicated that the neutral stability curves can be used 
as a guide to relate the spot formation rate to the transitional 
Reynolds number. Calculations of the transitional heat-transfer rate 
on a sphere in supersonic flow agree well with the experimental 
results. (Author) 

A7 1-27559 * # Generalized aerodynamic forces on a flexible 
plate undergoing transient motion In a shear flow with an application 
to panel flutter. E. H. Dowell (Princeton University, Princeton, N.J.). 
AIAA Journal, vol. 9, May 1971, p. 834-841. 21 refs. Grants No. 
NGR-31-00M46; No. NGR 31-001-197. 

A theoretical solution to the title problem is obtained. Unlike 
previous solutions in the literature, the present method allows for 
finite plate dimensions and continuously varying mean velocity and 
temperature profiles. A computer program has been developed to 
calculate the required aerodynamic forces for boundary-layer pro- 
files. These forces are then employed in a nonlinear flutter analysis 
previously developed by the author. The theoretical flutter results 
are compared with the experimental data of Muhlstein, Gaspers, and 
Riddle and generally good agreement is obtained. Other physical 
problems to which the present aerodynamic analysis is relevant 
include; (1) stabilization of viscous boundary layers by flexible walls, 

(2) sound wave propagation through shear layers, and (3) shear layer 
effects on control surface aerodynamics at supersonic speeds. 

(Author) 

A71 -27560 * H Jet aircraft air pollutant production and dis- 
persion. John B. Heywood, James A. Fay (MIT, Cambridge, Mass.), 
and Lawrence H. Linden. (American Institute of Aeronautics and 
Astronautics, Aerospace Sciences Meeting, 8th, New York, N. Y., Jan. 
19-21, 1970, Paper 70-115.) AIAA Journal, vol. 9, May 1971, p. 
841-850. 44 refs. Grant No. NGR-22-009-378. 

In this paper two aspects of pollution from jet engines are 
considered in detail. Firstly, it is shown from reported exhaust gas 
measurements that the most important air pollutants are nitric oxide 
and soot, and the production processes of these two pollutants are 
then discussed. A kinetic analysis shows that nitric oxide is formed 
mainly in the combustor primary zone, in regions of the flow where 
the equivalence ratio is greater than about 0.8, and that freezing 
occurs as the gas is diluted and cooled in the secondary zone. 
Calculated results for nitric oxide concentrations in the combustion 
products are presented and compared with existing experimental 
data. The mechanisms important In the formation of carbon in the 
fuel-rich regions of the primary zone are reviewed. The oxidation of 
this carbon in the remainder of the combustor is then considered, 
and the oxidation rates attainable within the combustor are 
computed from existing rate data. Secondly, the dispersion of the 
exhaust plume in the atmosphere is analyzed, the two effects 
considered being the entrainment of surrounding air due to turbulent 
motion of the jet and the motion induced by the buoyancy of the 
trail. For short times, mixing proceeds as in ordinary wakes; for 
longer times, mixing is dominated by motion induced by buoyancy. 
Typical pollutant dilutions behind the aircraft are presented. 

(Author) 

A71 -27561 if Experimental stability studies in wakes of 

two-dimensional slender bodies at hypersonic speeds. Wilhelm 
Behrens (California Institute of Technology, Pasadena, Calif.) and 
Denny R. S. Ko (TRW Systems Group, Redondo Beach, Calif.). 
AIAA Journal, vol. 9, May 1971, p. 851-857. 25 refs. Contract No. 
DA 3M24-ARO(D>-33. 

Experimental study of the stability in the transition region from 
laminar to turbulent flow in wakes of slender wedges and a flat plate 
at Mach number 6. As in low-speed flat plate wakes, transition from 
laminar to turbulent flow may be divided into a linear and a 
nonlinear instability region. Inviscid linear stability theory predicts 
well the growth of fluctuations and amplitude distribution in the 
linear region. In the nonlinear region similarities with low-speed 
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wakes exist. Characteristic persisting peaks in the power spectra are 
observed. Based on these peak frequencies a nearly universal Strouhal 
number is found for both incompressible and hypersonic wake flows. 
A theoretical approach to predict the development of mean flow and 
flow fluctuations in the nonlinear region as employed by Ko, 
Kubota, and Lees (1970) in slender body low-speed wakes app>ears 
equally applicable for hypersonic wakes. (Author) 

A71 -27577 « Connection between lift and particle displace- 

ment. Kenji Inouye (National Aerospace Laboratory, Tokyo, Japan). 
AlAA Journal, vol. 9, May 1971, p. 945, 946. 

Demonstration that Corrsin's (1968) conjecture between the lift 
and particle displacement around a lifting body can be proved 
without his assumption. The assumption was that the changes of 
y-coordinates of the fluid particles can be neglected. The conjecture 
can be proved by the use of the stream function as an integral of the 
equations of motion of the fluid particle. A similar formulation can 
be found in the analyses of drift in the flow with no circulation 
around a circular cylinder by Darwin (1953) and around a sphere by 
Lighthill (1956. 1957). M.m. 


A71-27582 ^ Three-dimensional stagnation-point heat trans- 

fer in equilibrium air flows. Andrzej Wortman (Northrop Corp., 
Hawthorne, Calif.). (American institute of Aeronautics and Astro- 
nautics, Fluid and Plasma Dynamics Conference, 3rd, Los Angeles, 
Calit, June 29 July 7, 1970, Paper 70-809.) AlAA Journal, vol. 9, 
May 1971, p. 955 957. 8 refs. 

A parametric study was made of equilibrium air bouixiarY-layer 
flows at general three dimensional stagnation p>oint 5 , ranging in shape 
from spheres, through cylinders, to saddle points with equal 
magnitudes of adverse and favorable pressure gradients. The gas 
properties used in the computations corre^onded to free-stream 
speeds ranging up to 29,000 ft/sec in the earth's atmosphere. The 
parameter of wall-to-total enthalpy ratio was varied between 0.01 
and 0.9, with the higher value used at lower airspeeds. The rapidity 
and ease of the present calculations are shown to be due to the use of 
a semi -analytical method for exact solutions of boundary-layer flows. 
Characteristics of the flow are discussed in detail, and explanations 
are given in terms of the known behavior of two-dimensional flows. 
It is shown that real -gas heat transfer parameters can be correlated 
with highly idealized gas data over the full range of ^apes. Several 
engineering relations are obtained for rapid estimates of heat transfer 
to general stagnation points. (Author) 


A71 -27584 * # Flutter of a buckled plate exposed to a static 

pressure differential. C. S. Ventres (Princeton University, Princeton, 
N.J.). AlAA Journal, vol. 9, May 1971, p. 958-960. 8 refs. Grant No. 
NGR-31-001-146. 

Exf)erimental results on the stability boundary for a panel 
exposed simultaneously to a static pressure differential and to a 
streamwise applied in-plane load, obtained by Hess (1970), are 
compared with author's own theoretical stability boundary calcula- 
tions, Flutter boundaries for plates with both zero and complete 
in-plane edge restraint were calculated. The experimental data lie 
closest to the stability boundary for zero restraint. The calculated 
flutter frequencies are not in as good agreement with the experi- 
mental results as are the flutter boundaries. O.H. 

A71 -27592 H Computation of Chebycheff optimal control. 

Gerald J. Michael (United Aircraft Research Laboratories, East 
Hartford. Conn.). AlAA Journal, vol. 9, May 1971, p. 973-975. 6 
refs. 

Demonstration of a genera! method for the efficient computa- 
tion of Chebyshev optimal control for nonlinear systems. The 
Chebyshev algorithm is used to determine a Chebyshev optimal 
controller for the minimim flight path angle climb to station of an 
airbreathing vehicle whose thrust and fuel flow rate are characterized 
by a thrust coefficient and a specific impulse both of which are given 


as tabular functions of Mach number. Advantages of the proposed 
algorithm are pointed out as well as potential pitfalls which may be 
encountered in its implementation. M.M. 

A71 -27598* # Shock interaction effect on a flapped delta 
wing at M “ 8,2. Dhanvada Madhava Rao (NASA, Langley Research 
Center, Hyp>ersonlc Vehicles Div., Hampton, Va.). AlAA Journal, 
vol. 9, May 1971, p. 985, 986. 8 refs. Research supported by the 
Ministry of Technology. 

Description of a simple method for estimating the impingement 
boundary of the reflected expansion arising from shock interaction 
on a flapped delta wing. The resulting hypersonic aerodynamic 
coefficients are presented. The method uses a simple flow model. It 
is suggested that, as a consequence of the three-dimensional shock 
interaction, the outboard portions of the trailing-edge flap on a delta 
wing are relatively less effective since they derive the least benefit 
from the compression field of the wing. M.M. 

A7 1-27599 f! A method for predicting the number of near 

mid-air collisions in a defined airspace. G. T. A. May. Institute of 
Navigation, Journal, vol. 24, Apr. 1971, p. 204-218. 

A simple analytical method was developed for the solution of 
some main air traffic control problems in connection with a 
proposed integration of civil and military air traffic control services 
in Sweden. Assumptions and principles underlying the method are 
presented. The method was used practically for determining the 
amount of control required for a particular off -airways area and to 
help determine the optimum control procedures for air traffic 
planning in that area. Preliminary results indicate that when 
developed further, it may provide a useful guide for studying 
en-route traffic structures. O.H. 


A71 -27600 ff The simple logic of radar avoidance action. J, 

V. Inglesby. Institute of Navigation, Journal, vol. 24, Apr 1971 p 
219-232. 

Basic principles of avoidance action are developed. It is shown 
that a unique, completely logicai set of rules exists which will 
guarantee the safe passage of converging aircraft. When two aircran 
are involved, if either, or both simultaneously, act according to these 
rules, it is impossible to have an accident whatever the situation. The 
proposed rules are consistent with the Rules of the Air. Past attempts 
to formulate rules are compared. O.H. 


A71-27601 The promise of aeronautics. Leonard Roberts 

(NASA. Ames Research Center, Moffett Field, Calif.). Astronautics 
and Aeronautics, vol. 9. May 1971. p. 24-31. 12 refs. 

Socioeconomic changes to be expected for the future are 
examined. It is pointed out that the industrially developed nations 
wilt have a greater and ever-increasing proportion of the public 
educated to the use of air travel and that this proportion will 
increasingly have the means to use it. The need for the development 
of faster long-range aircraft for travel to the developing continents of 
Asia, Africa, and South America and transportation requirements 
within these areas are considered. Factors mitigating against the full 
realization of potential growth are reviewed, including concern about 
undesirable side effects of air transportation, problems of airport 
access, and lack of profitability for new technological advances. Joint 
industry and government action of a few clearly defined goals is 
recommended, giving attention to problems of short-haul transporta- 
tion and to vastly improved international long-haul transportation. 

G.R. 


A71-27602*^ Turbofan STOL research at NASA. Bradford 
H. Wick (NASA, Ames Research Center, Full-Scale and Systems 
Research Div., Moffett Field, Calif.) and Richard E. Kuhn (NASA, 
Langley Research Center, Low-Speed Aircraft Div., Hampton, Va.). 
Astronautics and Aeronautics, vol. 9, May 1971, p. 32-50. 10 refs. 
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A71 -27608 


Problems of congestion in the present air-transportation system 
are discussed. The problems are mainly the result of a shortage of 
runways and airways. The role of STOL technology in significantly 
changing the magnitude of these problems is considered, and the 
principal requirements of STOL transport to provide the required 
service are examined. The principal factors conditioning landing-field 
length are explored, and navigational and control problems are 
investigated. Hesearch on turbofan-poweieu STOL transport is 
reported, focusing attention mainly on two promising jet-flap 
concepts: the externally blown flap and the augmentor wing. 
Planned cooperative efforts on STOL transports and avionics systems 
are discussed, and a brief outline of limited exploratory investiga- 
tions of other STOL aircraft concepts and avionic-system com- 
ponents is presented. G.R. 

A71 -27608 Methods utilized in tests of the flying qualities 

of the Concorde (Methodes utillsees dans les essals de qualites de vol 
de Concorde). Jean Pinet (Societe Nationale Industrielle Aero- 
spatiales; Centre de Documentation de I'Armement, Paris, France). 
L'Aeronautique et I'Astronautigue, no. 27, 1971, p. 37-42. In 
French. 

Pragmatic use of numerous methods and combinations of 
methods used to study the flying qualities of the Concorde. This 
procedure gives great flexibility in testing, and greatly reduces flying 
time. Simulation is intensively used, notably in the Blagnac flight 
simulator, which features a mobile cabin with a visualization scheme, 
a monitoring post, a pilot's post, an analog computer, a color 
television terrain model, and recording apparatus. The data process- 
ing is automated. F.R.L. 

A7 1-27609 Unsteady stall of an airfoil (Le decrochage 

instationnaire d'un profil). Jean-Jacques Philippe (ONERA, 
Chatillon-sous-Bagneux, Hauts-de-Seine, France). (Association 
Frangaise des fngenieurs et Techniciens de f'Aeronautique et de 
FE space, Co! toque d'Aerodynamique Appfiquee, 7th, Modane, 
Savoie and Ecofe Centrafe Lyonnaise, Ecudy, Rhone, France, Nov. 
4-6, 1970.) L'Aeronautique et I'Astronautique, no. 27, 1971, p. 
51-57. 8 refs. In French. 

Investigation of the unsteady stall of airfoils by testing a 
two-dimensional model in harmonic pitching oscillation. The pro- 
cesses involved in such a stall are reviewed, followed by examination 
of its effects on unsteady pressure, overall performance, and 
aerodynamic stability as functions of mean incidence, Mach number, 
and reduced frequency. The unsteady qualities which must be 
possessed by airfoils intended for helicopter blades are described. In 
this field knowledge of unsteady aerodynamics is basic. F.R.L. 

A7 1-27662 H Effect of the deoxygenation of jet fuels on 

their antiwear properties (Vliianie obeskislorozhivaniia reaktivhykh 
topliv na ikh protivoiznosnye svoistva). A. F. Aksenov, A. A. 
Litvinov, A. E. Borodin, V. P. Belianskii, V. P. Logviniuk, and V. V. 
Malyshev. Khimiia i Tekhnofogfia Topfiv i Masel, vol. 16, no. 2, 
1971, p. 42-44. 5 refs. In Russian, 

Samples of the ShKh-15 steel were subjected to vibrational and 
gliding friction in industrial T-7 fuel at temperatures of 20 and 60 C. 
A series of tests was carried out in a fuel from which oxygen was 
removed by means of argon or C02 scrubbing. It is shown that the 
wear of steel in a C02-scrubbed fuel decreased about three times and 
the critical load increased about twice with respect to results 
obtained in the unscrubbed fuel. For an argon-set ubbed fuel these 
values are 1.5 and 2, respectively. Z.\N. 

A71 -27665 ft Interaction of particles with a wedge surface in 

a supersonic two-phase flow (Vzaimodeistvie chastits s 
poverkhnost'iu klina v sverkhzvukovom dvukhfaznom potoke). G. A. 

Saltanov. Akademiia Nauk SSSR, tzvestHa, Energetika i Transport, 
Jan. -Feb. 1971, p. 141-149. 5 refs. In Russian. 

The analysis is carried out by means of equations of motion for 
a drop behind an oblique shockwave derived by Saltanov et al. 


(1970). Expressions are derived for determining the coordinates of 
particle incidence on the wedge surface and the collision frequency 
as a function of initial conditions. The local increase in pressure at 
the moment of impact is also estimated. It is found that during a 
two-phase flow past a wedge with rebounding particles, there exists a 
surface which limits the escape of rebounded particles into the 
external flow. Z.W. 


A7 7 -27676 How to get there from here with new materials 

- A designer's viewpoint. W. T. Shuler (Lockheed-Georgia Co., 
Marietta, Ga.). SAMPE Quarterly, vol. 2, Apr. 1971, p. 12-14. 

The possibility of application of advanced materials to aircraft 
design is discussed. In particular, titanium, and boron and graphite 
fiber composites are considered. Their outstanding mechanical 
properties are outlined and the problem of making them competitive 
with current materials in terms of manufacturing efficiency, in- 
creased performance, lower cost, improved schedules, or a combina- 
tion, is examined. Several examples of successful applications are 
presented. 0-H- 

A7 1-27677 Materials for Air Force - 1980: An industry 

commentary. William J. Harris, Jr. (Association of American Rail- 
roads, Washington, D.C.). (Air Force Materials Symposium, Miami 
Beach, Fla., May 18-22, 1970.) SAMPE Quarterly, vol. 2, Apr. 1971, 

p. 22-26. 

A brief review is presented of the development in the past years 
in the field of new metals and alloys, compo^s, and ceramic 
materials which were of primary importance to weapon systems. The 
various problems involved in using advanced materials in aircraft 
industry as replacements for more traditional materials and, in 
particular, the problem of reluctance in their acceptance, are 
examined. Innovations necessary in management of governmental 
programs, in procurement specifications, and in the contracting 
procedures of the Department of Defense are discussed. O.H. 


A71-27688 # Equipment UIT-1200/50 for determining the 

heat resistance of sealing materials (Ustanovka UIT-1200/50 dlia 
opredelenia termostoikosti uplotnitel'nykh materialov). N. L. 

Golego, M. E. Belitskii, E, 1. Kuznetsov, G. A. Volosovich, and A. P. 
Voidenov (Kievskii Institut Inzhenerov Grazhdanskoi Aviatsii, Kiev, 
Ukrainian SSR; Gosudarstvennyi Trest Predpriiatii po Izgotovleniiu 
Izmeritel'nykh Priborov, Leningrad, USSR). Prohlemy Prochnosti, 
vol. 3, Mar. 1971, p. 92-96. 6 refs. In Russian. 

The requirements posed to sealing materials of modern aircraft 
power plants are reviewed, with particular reference to the heat 
resistance of porous metal ceramic seals under thermal cyclic loads. 
An automatic equipment that will study the thermal behavior of 
materials at temperatures ranging from 200 to 1200 C in such media 
as nitrogen, argon, air, and exhaust gases, and will record simul- 
taneously the changes in the mass of the materials, is described. V.P. 


A71 -27697 d Method for determining unsteady flow down- 

wash behind a finite-span wing during a supersonic motion (Metod 
opredeleniia nestatsionarnogo skosa potoka za krylom konechnogo 
razmakha pri sverkhzvukovom dvizhenii). R. A. Mezhiumian and R. 
Sh. Solomonian (Erevanskii Politekhnichoskii Institut, Kirovakan, 
Armenian SSR). Akademiia Nauk Arniianskoi SSR, Izvestiia, 
Mekhanika, vol. 23, no. 6, 1970, p. 50-63. 10 refs. Iti Russian. 

A procedure is given for solving the problem of unsteady flow 
downwash at finite Strouhal numlxus in a linear formulation. 
Essential in this procedure is the repiesontation of the peituibation 
potential through the coefficients of downwash rotational derivatives 
according to Belotserkovskii (1955) and Kisliagin (1961). The 
supersonic motion of a slender slightly cutved wing in an ideal fluid 
at a small angle of attack in the absence of external foices is 
discussed. V.7 
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A71 -27714 ^ Structure of vortex flows in axial-flow turtx)- 

machines ISur la structure des ecoulements tourbillonnaires dans le$ 
turbomachines axiales). Jean Pierre Guiraud and Radyadour Kh. 
Zeytounian. La Recherche Aerospatiale. Mar. Apr. 1971, p. 65 87. 
12 refs. In French. 

The axial flow in a turbomachine is analyzed by means of an 
asymptotic method assuming infinite mutual blade proximity and 
ideal incompressible flow. A twofold structure is observed: a 
quasi-axisymmetric mean flow and a thereon superposed fine, 
fluctuating structure. The latter makes it possible to take into 
account the effect, outside the Wade rows, of the vortex sheets 
issuing from the trailing edges of the blades. The equations governing 
the mean flow and the fluctuations inside and outside the blade rows 
are obtained. M.V.E. 

A71-27715 # Calculation of the mean flow in an axial-flow 

turbomachine (Calcul de Tecoulement moyen dans une turbo- 
machine axiale). Jean -Pierre Veuillot. La Recherche Aerospatiale. 
Mar, -Apr. 1971, p. 89-97. 9 refs. In French. 

A determination is attempted of the velocity field induced by a 
wheel in an axial-flow turbomachine for the flow of an incom- 
pressible ideal fluid uniform at infinity upstream by way of solving 
an inverse problem under abandonment of the classical hypothesis of 
absence of any radial velocity component but retaining some 
simplifying assumptions. An iterative numerical algorithm permits 
solving this nonlinear limit problem for various values of rotation 
velocity and circulation. Some calculation results are presented. 

M.V.E. 

A7 1-2771 6 # Influence of a given conical fuselage on the 

problem of optimizing a delta wing in supersonic flow (L'inftuence 
d'un fuselage conique donne sur le probleme de I'optimtsation d'une 
aile delta en courant supersonique). Adriana Nastase (Academia 
Romana, InstitutuI de Mecanica Fluidelor, Bucharest, Rumania). La 
Recherche Aerospatiale, Mar. -Apr. 1971, p. 99-107. 7 refs. In 
French. 

The surface shape is determined of a thick delta wing integrated 
with a conical fuselage and generating minimum drag for a given 
cruising speed. Undei the linearized theory applied, it is possible to 
separate the load-carrying effect from the thickness effect, as well as 
from the effect of the symmetrical axial flow around the circular 
cone at zero angle of incidence. The expressions for the axial 
velocities of the perturbations are determined, and solutions are 
obtained for the variational problems pertaining to the optimization 
of either a thin delta wing attached to a conical fuselage at some 
angle of incidence, or a delta wing of symmetrical thickness attached 
to a conical fuselage at zero angle of incidence. M.V.E, 

A71 -27717 § Wind tunnel visualization arrangements for 

fixed or rotating annular cascades (Dtspositifs de visualisation pour 
souffleries de grilles annulaires fixes ou tournantes). Michel Philbert 
and Guy Fertin. La Recherche Aero^?atiale. Mar, -Apr. 1971, p. 
109 118. In French. 

Review of the nature and work of two experimental installations 
using schlieren techniques: (1) a supersonic annular fixed cascade 
wind tunnel, and (2) a supersonic freon compressor. In both of these 
installations, the gas flow test section is confined to an annular space 
of slight thickness which imparts a largely two-dimensional character 
to the flow. This makes for superior schlieren pictures in terms of 
afforded interpretation thoroughness. However, the presence of 
vane holding cylinders creates certain problems that are met by an 
application of techniques and devices described in detail. M.V.E. 

A71-27719 H Accelerometric circuits for the measurement 

of modal characteristics (Chaines accelerometriques pour la mesure 
des caracteristiques modales). Jean-Francois Boisseau and Andre 
Duchene, La Recherche Aerospatiale, Mar.-Apr. 1971, p. 121-124. In 
French. 

Description of a modal-characteristic pick-up system for vibra- 
tion tests of rockets or aircraft on the ground using small-size 


inexpensive accelerometers each of which is provided with its own 
electronic circuit. Several hundreds of these devices have been 
successfully applied to individual rockets on the ground for modal 
measurements over the 5 to 500 Hz range. M.V.E. 

A71 -27738 Experimental determination of the n>omen- 

tum thickness of a circular cylinder in a cross flow (Experimentelle 
Bestimmung der Impulsveriustdicke beim querangestromten Kreis- 
zylinder). E. Achenbach (Kernforschungsanlage Jiilich GmbH. Julich, 
West Germany). Warme^ und Staff ubertragung, vol. 4. no. 1. 1971. p. 
18-24. 14 refs. In German. 

Measurement of the local static pressure and skin friction 
distribution around circular cylinders in a cross flow in the range of 
Reynolds numbers from 15,000 to 260,000. The experimental data 
have been used to determine the momentum thickness of the 
boundary layer as a function of the angle of circumference. If the 
results are presented in a suitable dimensionless form, it can be 
shown that the experimental results fit the theoretical curve with a 
scattering of about plus or minus 5%. (Author) 
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STAR ENTRIES 


N71-21855 Pennsylvania Univ.. Philadelphia. 

A STUDY OF MULTIPLE ACCESS COMMUNICATION 
SYSTEM 

Edmond Yu-shang Ho (Ph.D. Thesis) 1969 89 p 

Avail: Univ. Microfilms: HC $4.60 /Microfilm $3.00 Order No. 

70-7807 

A digital communication system to be used among low-flying 
aircraft which, individually, require the transmission channel 
infrequently is analyzed. To make more efficient use of the 
transmission medium without the need for intervening switching 
centers, a form of random access is planned. Transmission is 
largely along line-of-sight; multipath propagation is assumed to be 
involved. Dissert. Abstr. 


N71-21874jj/ Speas (R. Dixon) Associates, Palo Alto. Calif. 

NORCALSTOL: A REPORT ON THE NORCALSTOL 

DEMONSTRATION. 13 15 MAY 1970 

1970 80 p Prepared in cooperation with Chamber of Commerce. 
San Francisco 
Avail: NTIS 

Demonstration flights of several short takeoff aircraft were 
conducted at San Francisco. California. The purpose of the flights was 
to promote the use of such aircraft as commercial transportation 
system to improve access to the city. Aircraft which participated 
in the demonstration were; (1) Brttten - Norman Islander. (2) Hello 
H-550A Stailion, (3j Hel»o H-295 Super Courier. (4) De Havilland 
Twin Otter. (5) Fairchild Hiller Heliporter. and (6) Cessna Super 
Skymaster. P.N.F. 


N71-21882* North American Aviation. Inc., Downey. Calif. 

OPTICAL PROJECTOR SYSTEM Patent 

Robert A. Beam, inventor <to NASA) Issued 26 Dec. 1967 (Filed 
9 Sep. 1966) 10 p Cl. 88-24 Sponsored by NASA 
(NASA-Case-XNP-03853; US-Patent-3,359,855; 
US-Patent-Appl-SN-578931) Avail; US Patent Office CSCL20F 
The device comprises an optical projector system which projects 
an image for each eye, and which may take into consideration 
peripheral vision, as well as color, symbol and word recognition. 
The projector system also includes provisions to simulate vertical 
and horizontal eye movement, together with vertical, horizontal and 
angular head movement. The system does not require the 
cooperation of an actual observer. The image projector system 
includes the ability to provide for particular visual characteristics of 
individual observers For instance, an instrument display may be 
arranged which provides for reductions and changes in normal visual 
limits from such factors as pressure unit visor restrictions, lack of 
sufficient oxygen. G forces, light versus dark adapted eyes, and 
movmg the eyes farther away or near to the display panel. 

Official Gazette of the U.S Patent Office 


N71-21885j|( Royal Aircraft Establishment. Famborough (England). 

ON THE MEASUREMENT OF THE NOISE IN THE 
NEIGHBOURHOOD OF BODIES IN SUBSONIC WIND 
TUNNELS. PART2 {UEBER DIE GERAEUSCHMESSUNG AN 
UMSTROEMTEN OERPERN IN 


UNTERSCHALLWINDKANALENTEIL21 

G. Schulz Oct. 1970 37 p refs Transl. into ENGLISH of German 
report DLR-FB-69-86 

(RAE-Lib-Trans-1465; DLR-FB-69-86) Avail; NTIS 

The construction, effects, and evaluation of sound damping 
elements are discussed. Measurements were made on the spatial 
distribution of the sound in the measuring jet as well as its 
dependence on the speed of rotation of the fan and on the blowing 
speed By a suitable theoretical procedure it is possible to separate 
the characteristic noise of the tunnel into its two parts, the fan 
noise and the free jet noise. Author 


N71-21898 Colorado Univ.. Boulder. 

THEORY OF THE SOUD ROTOR INDUCTION MACHINE 

James Qayton Wilson (Ph.D. Thesis) 1969 429 p 

Avail: Univ. Microfilms: HC $1 9.35/Microfilm $5.50 Order No. 

70-5907 

Extremely high-speed polyphase induction motors f6r aerospace 
applications must be designed with solid rotors because windings 
cannot withstand rotation stresses. The high performance expected 
calls for an analysis that takes into account the nonlinearity of the 
rotor iron and the finite length of the motor, complexities not 
considered in an acceptable form by former researchers. This type 
of analysis is applied to predetermine the characteristic of a 5 h.p.. 
145 volt. 3200 Hz. three-phase, wye-connected solid rotor Hnductkm 
motor. After a historical review, a developed mathematical model 
is describcKl. The partial differential equation and the boundary 
conditions, considering fully the motion of the rotor, are developed 
from Maxwell's equations. The relationship of the terminal voltage 
and of a current sheet representing the stator slot currents is 
developed. The torque of the induction motor as a function of the 
slip is developed from Poynting's theorem. Dissert. Abstr. 

N71-21915j)f Tennessee Univ., Knoxville. 

SIMPLIFIED GUIDANCE AND CONTROL 
J. M. Bailey 1 Apr. 1970 73 p refs 
(Contract DAAH01-69-C-1264) 

(AD-717567} Avail. NTIS CSCL 17/7 

While formulating the optimum trajectory one must at the 
same time synthesize some form of corrective control action along 
the way. Economic considerations also dictate that this control 
scheme be as simple as possible commensurate with the desired 
system accuracy. One approach to such a requirement is to design 
a linear controller that attempts to keep deviations of some or all 
the state variables from a standard trajectory small. Directional 
Control which acts to keep the steady state normal velocity due to 
cross winds essentially zero is such a scheme. This report 
summarizesthe status of investigations into such simplified schemes 
at the University of Tennessee under the contract. GRA 

N71-21922}j/ Honeywell, Inc.. Minneapolis, Minn. Systems and 
Research Div. 

OPTIMAL FUEL SYSTEM ESTIMATION 

Nelson R. Zagalsky 30 Oct. 1970 39 p refs 
(Contract N00014-69-C-0101 > 

(AD-717640; RepM 2591 -TR-1 El ) Avail: NTIS CSCL21/4 

The application of Kalman (Linear Least Squares Recursive) 
filtering to the estimation of fuel quantity and fuel rate for fighter 
aircraft is discussed. Error analyses are presented for the resultant 
filter. The blending of quantity and rate information is shown to 
offer a tradeoff between required system accuracies and individual 
sensor accuracies Author (GRA) 

N71-21927jj/ National Research Council of Canada. Ottawa 
(Ontario). Div. of Mechanical Engineering. 

ENGINE SNOW INGESTION IN THE BELL 206A JET 
RANGER HELICOPTER 

J. R. Stallabrass Jan. 1971 20 p 
(NRC-11893; MET-513) Avail: NTIS 
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To investigate reported cases of engine flameout occurring 
during flight in snow, tests were made on a ground-running 
helicopter, using a device for generating artificial snow. The tests 
showed that operation in snow could result in engine flameout, 
largely as a result of accumulations of ice being formed in the 
engine inlet plenum chamber. It is concluded that flight in any 
condition of snow is unsafe with the existing engine inlet 
configuration of this helicopter. Author 


N71-21961*^ National Aeronautics and Space Adhninistration. 
Langley Research Center, Langley Station. Va. 

A WIND TUNNEL INVESTIGATION OF SONIC-BOOM 
PRESSURE DISTRIBUTIONS OF BODIES OF REVOLUTION 
AT MACH 2.96, 3.83. AND 4.63 

Barrett L Shrout, Robert J. Mack, and Samuel M, Dollyhigh 
Washington Apr, 1971 33 p refs 
(NASA-TN-D-6195; L-7398) Avail: NTIS CSCL01A 

Sonic-boom pressure signature measurements were made 
for a series of bodies of revolution at Mach numbers of 2.96, 3.83. 
and 4 63. Maximum overpressure and signature impulse tend to 
increase with increasing Mach number as predicted by a near-field 
modified linear theory applicable to smooth bodies. However, the 
measured signatures agree only qualitatively with near-field theory 
at the high Mach numbers. Inclusion in the theory of the effects 
of oblique-plane-surface forces and model boundary layer improved 
.he correlation between theory and experiment. A nonsmooth-body 
theory produced better agreement for the trailing shock but with 
some reduction of the signature impulse. Author 

N71-21973*# National Aeronautics and Space Administration. 
Langley Research Center, Langley Station. Va 

CHARTS FOR PREDICTING THE SUBSONIC VORTEX-LIFT 
CHARACTERISTICS OF ARROW, DELTA. AND DIAMOND 
WINGS 

Edward C Polhamus Washington Apr. 1971 11 p refs 
{NASA-TN-D-6243; L-7558) Avail: NTIS CSCL01A 

The leading edge suction analogy method of predicting the 
aerodynamic characteristics of slender delta wings was extended 
to cover arrow and diamond wing planforms. Charts for use in 
calculating the potential and vortex flow terms for the lift and drag 
are presented, and a subsonic compressibility correction procedure 
based on the Prandtl-Glauert transformation is outlined Author 

N71-21976/j/ Federal Aviation Administration, Washington, D C. 

SECOND MEETING OF THE SONIC BOOM PANEL. REPORT 
OF THE US DELEGATION 

1 9 Nov. 1970 112 p Conf. held at Montreal. 12 21 Oct, 1 970 
UGIA-1 7/4.8) Avail: NTIS 

The second meeting of the ICAO Sonic Boom Panel convened 
at ICAO headquarters, Montreal, on October 12, 1970. On 
October 21, 1970, the panel concluded its meeting in Montreal by 
submitting to the Air Navigation Commission a report entitled, 
Report on the Sonic Boom Phenomenon, the Ranges of Sonic Boom 
Values Likely to be Produced by Planned SSTS and the Effects of 
Sonic Boom on Humans. Property. Animals and Terrain. This report 
had initially been developed at the Panel's First Meeting and has 
since been amended and expanded upon, both by correspondence 
between members and at an ad hoc meeting of panel members 
held in Paris during February 1970. Specific recommendations 
were made and it was considered that sufficient progress had been 
made by the panel within its initial terms of reference with 
reference to Stages 1 and 2 to allow transition to Stage 3 of the 
Council s Staged Plan of Action of Steps to be Taken to Facilitate 
Compliance with Resolution A16-4. Author 


N71-21977^ Federal Aviation Administration, Washington, D C 
Office of Management Systems 


AVIATION STATISTICS. AIRPORTS, AIR CARRIER FLEET. 
AIRCRAFT PRODUCTION. AND AIRMEN 

Sep 1970 23 p 
Avail: NTIS 

A summary of the statistics pertaining to various aspects 
of civil aviation is presented. Subjects discussed are: (1) number 
of joint-use landing facilities, (2) size of United States civil air fleet, 
(3) general aviation utilization, (4) aifiine operations. {5) civil aircraft 
production, and (6) trends in pilot training and licensing. P.N.F. 


N71-21978/^ Federal Aviation Administration. Washington, D.C. 
Bureau of National Capital Airports. 

ANALYSIS OF BOEING 727-200 OPERATIONS AT 
WASHINGTON NATIONAL AIRPORT 

Feb. 1971 25 p 
Avail: NTIS 

During the period April through October 1970, the Bureau 
of National Capital Airports conducted an analytical study of the 
operations of the Boeing 727-200 aircraft at Washington National 
Airport, The 727-200 is identical {same basic power plant and 
wing/flap geometry) to the 727-100 except for an extra 20-foot 
fuselage section which provides additional seating capacity. The 
727-100 has operated at Washington National since it was opened 
to jet aircraft in 1966. The study included close observation for 
impact on environment, air and surface traffic management, 
passenger processing, passenger boarding trends, and scheduled and 
total operation trends. The effect of the current nationwide decline 
in airline business, evident at all three area airports, was also taken 
into account. Analysis of the data collected during the study period 
indicates that the 727-200 had no adverse impact on conditions 
at Washington National or on the growth and utilization of Dulles 
International Airport. Author 


N71-21979^ Federal Aviation Administration, Washington. D.C. 
Office of Aviation Economics. 

WASHINGTON NATIONAL AND DULLES 
INTERNATIONAL AIRPORT FORECASTS, FISCAL YEARS 
1971 1982 

Nov. 1970 51 p 
Avail: NTIS 

Forecasts for eight major traffic categories at both Washington 
National Airport and Dulles International Airport for fiscal years 
1 97 1 through 1 982 are presented. These categories are passengers 
(air carrier and all others), cargo (express, freight and mail), and 
aircraft operations (air carrier, general aviation, and military). The 
study is a basis for planning the intermediate needs of the Bureau 
of National Capital Airports. It also supplies guidance for other 
Offices and Services of the Federal Aviation Administration which 
have a direct interest in the day-to-day operation of these two major 
commercial airports. These forecasts indicate probable aviation 
demand for the Washington Metropolitan Area. They do not imply 
that physical capacity to fully meet this demand is available and 
in being today. These projections provide a foundation on which 
airport engineers and regional airport planning officials can make 
their ’own specialized studies and recommendations on how best 
to meet this demand. Author 


N71-21980j^ Federal Aviation Administration. Washington, D C. 
Office of Environmental Quality. 

JET ENGINE NOISE DATA FROM SUBSONIC AIRCRAFT. 
MARCH APRIL1971 

1971 42 p Presented at the Intern. Short Course on Aircraft 

Noise Theory and Appl., Knoxville, Tenn., 15 20 Mar. 1971 and 

at Aachen. 29 Mar, - 3 Apr 1 97 1 
Avail. NTIS 
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The acoustic considerations of aircraft noise have ted to 
the development of several basic descriptors of that noise. The first 
descriptor of an aircraft sound is its representation as a sound level 
spectrum. A sound level spectrum presents the intensity of the 
sound in decibels as a function of the frequency in hertz. Sound 
level spectra may be developed by the use of weighting functions 
to give perceived noisiness and then factored for discrete frequency 
and duration. The final descriptor for the description of noise in 
the vicinity of an airport is called the noise exposure forecast The 
noise exposure forecast considers the daily operations in the airport 
environment. It uses the effective perceived noise level which is 
combined ultimately with the number of operations weighted for 
the type of aircraft, including the flight profile of each aircraft with 
additional weighting factors for the night and daytime operations 

Author 

N71-21995*j^ Pratt and Whitney Aircraft, West Palm Beach. Fla. 
Research and Development Center. 

SINGLE STAGE EXPERIMENTAL EVALUATION OF 
COMPRESSOR BLADING WITH SLOTS AND WALL FLOW 
FENCES 

R. W Rockenbach and J A Brent 1 Apr 1971 174 p refs 
(Contract NAS3- 10481) 

(NASA-CR-72635; PWA-FR-3597} Avail; NTIS CSCL 20D 

A highly loaded 0 8 hub-tip ratio single stage axial flow 
compressor was tested with two rows of slots in both the rotor 
and stator blades and with wall mounted intrablade row flow 
fences. These devices were intended to reduce the migration of wall 
boundary layer flow onto the blade surfaces and to prevent flow 
separation on the blade suctior* surfaces. The devices were found 
to be ineffective in achieving this goal and the poor performance 
of the stage was largely a result of stall in the wall region. It was 
concluded that the latter mechanism is limiting the permissible 
loading and, therefore, that future means of increasing permissible 
loading be concentrated on the wall stall problem. Author 

N7 1 -2 1 996* § National Aefonaut4cs end Space Admin istratton 
Manned Spacecraft Center. Houston. Tex. 

SELECTION OF LANDING AIRFIELDS FOR SHUTTLE 
ORBITERS WITH VARIOUS CROSSRANGES Unding and 
Recovery Division Internal Note 
Jonny £. Ferguson 25 Sep. 1970 1 12 p refs 
(NASA-TM-X-67080; MSC-02666) Avail; NTIS CSCL01E 

The findings and recommendations resulting from a study 
designed to select specific airfields to support landings of example 
space shuttle orbiters with various hypersonic crossranges are 
reported The orbiter is a single unit vehicle similar to a large jet 
transport in size, appearance, and landing characteristics. The 
airfields were selected from those currently available in the free 
world. Based upon the analysis of all the generated data associated 
with these airfield selections, it is recommended that the shuttle 
orbiter should be designed for a hypersonic crossrange not less 
than 200 n. mi. to optimize the number of support airfields required 
and the duration of in-orbit waits required. It is also recommended 
that the orbiter be designed to land on runways of not more than 
10,000 feet in length and with support capability for 100-psi tire 
pressure and an equivalent single-wheel load of about 50.000 lb. 
Consideration should be given to the cost of the number of airfields 
required, the cost of modifying the airfields as required, the In-orbit 
waits required, and the hypersonic crossrange desired in ail shuttle 
program design efforts. Author 

N71-22011^ Air Force Systems Command, Wright-Patterson 
AFB, Ohio. Foreign Technology Div. 

LUBRICATING OILS FOR JET ENGINES [SMAZOCHNYE 
MASLA DLYA REAKTIVNYKH DVIGATALEl] 

E. N. Kalaitan 23 Dec 1970 237 p refs TransI into ENGLISH 
from the Russian 

(AD-717835; FTD-HC-23-1296-68) Avail; NTIS CSCL 11/8 


The report describes briefly the construction and principles 
of operation of aviation gas turbine engines, their assemblies and 
friction points, and also the oil systems Operating conditions of 
lubricants in these engines are discussed, as are the functions of 
oils as lubricating materials, the functions of operating liquids and 
cooling agents; technical specifications required of lubricants are 
discussed Questions are discussed related to the assortment and 
quality of oils currently employed for aviation gas turbine engines 
and the requirements for oils of the near future. Methods are 
described for obtaining from petroleum and synthetics high-quality 
oils which possess high anti-oxidation, viscosity-temperature, 
anti-wear and other properties Information is presented concerning 
additives which improve the operational properties of oils for 
aviation gas turbine engines. Domestic and foreign methods of 
investigating and testing oils under laboratory conditions, and also 
in special stands and devices are systematized and described. 

GRA 


N71-22068*f!^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station. Va. 

ANALYSIS OF EFFECTS OF SPANWISE VARIATIONS OF 
GUST VELOCITY ON A VANE-CONTROLLED 
GUST-ALLEVIATION SYSTEM 

L. Keith Barker and Gene W. Sparrow Washington Apr. 1971 
28 p refs 

(NASA-TN-D-6126; L-7442) Avail: NTIS CSCL 01 A 

An analysis was made of the effects of spanwise variations 
of gust velocity in isotropic turbulence on a gust-alleviation system 
which employs an angle-of-attack vane mounted ahead of the wing 
to sense the vertical gust velocity. The wing flaps were moved in 
response to the vane deflection by a linear second-order 
servosystem to produce a lift opposite to that produced by the gust. 
Consideration of spanwise variation of gusts has indicated design 
parameters (gain and natural frequency of flap servosystem and 
vane location) that give substantial reduction of the lift due to gusts. 

Author 


N71-22069*j|^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

FLIGHT INVESTIGATION OF A V/STOL TRANSPORT 
MODEL HAVING SIX WING-MOUNTED LIFT FANS 

William A. Newsom. Jr, and Sue B. Grafton Washington Apr. 
1971 29 p refs 

(NASA-TN-D-6198; L-7560) Avail; NTIS CSCL01C 

The investigation consisted of free-flight model tests in 
hovering and forward flight through the transition speed range up 
to the speed where conversion would be made to wing -borne flight. 
Dynamic lateral-directional stability characteristics of the model 
were also calculated to explain the flight-test results. The model 
was flyable without artificial stabilization but, in general, angular 
rate damping was required to make the flight characteristics 
satisfactory. Author 

N71-22070}f( Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt. Berlin (West Germany). Abteilung Aeroakustik 
und Instabilitaet. 

A WAVE MODEL FOR SOUND GENERATION IN CIRCULAR 
JETS 

Alfons Michalke Nov. 1970 33 p refs 
(DLR-FB-70-57) Avail; NTIS; ZLDI Munich; 9.30 DM 

A wave model is used for the investigation of sound generation 
in circular jets. The source term of the Lighthill equation is expressed 
by a Fourier series in the azimuthal angle, is Fourier-transformed 
with respect to time, and each component is assumed to be of 
wave-type in jet direction. A far-field solution for the sound 
pressure is derived for single azimuth-frequency components It is 
found that the sound field depends strongly on a convection 
parameter and on a jet thickness parameter The influence of 
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axisymmetric and azimuthal source components is discussed. For a 
special source term with arbitrarily chosen amplitude distributions 
the convection factor and the jet thickness factor of sound intensity 
are calculated and discussed. The influence of the amplitude 
distribution of the source components is found to be of minor 
importance. Author (ESRO) 

N71 -22072/^ Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt, Brunswick {West Germany) Abteilung 
Heterogene Stroemungen. 

MASS TRANSFER INVESTIGATIONS AT A FLAT STATIC 
LIQUID SURFACE IN PARALLEL AIR FLOW FORMING A 
LAMINAR BOUNDARY LAYER [ UNTERSUCHUNG DES 
STOFFUEBERGANGS AN EINER EBENEN RUHENDEN 
FLUESSIGKEITSOBERFLAECHE BEI PARALLELER 
ANSTROEMUNG UND LAMINARER GRENZSCHICHT] 

Klaus- Juergen Schultz Jul 1970 46 p refs In GERMAN; 

ENGLISH summary Sponsored by Dcut. Forschungsgemeinschaft 
(DLR-FB-70-58) Avail: NTIS; ZLDI Munich; 12,30 DM 

Some results of the current experimental work which is 
being done for the determination of the velocity of evaporation of 
a flat hydrocarbon film in parallel flow, whereby a laminar boundary 
layer is formed over the liquid surface, are reported. The test layout 
and performance are described. The dependence of the evaporating 
mass per unit time and area, averaged over the liquid surface from 
the velocity and temperature of the flow is presented by means 
of diagrams for the hydrocarbon benzol and compared with the 
results of two simplified computation methods. Author (ESRO) 

N71-22076*^ National Aeronautics and Space Administration, 
Langley Research Center, Langley Station, Va 

FATIGUE OF FOUR STAINLESS STEELS, FOUR TITANIUM 
ALLOYS. AND TWO ALUMINUM ALLOYS BEFORE AND 
AFTER EXPOSURE TO ELEVATED TEMPERATURES FOR 
UPTO THREE YEARS 

Walter lllg and L. A. Imig Washington Apr, 1971 66 p refs 
{NASA-TN-D-6145; L-7613) Avail: NTIS CSCL 1 1 F 

Tensile specimens and unnotched, notched, spotwelded, 
and fusion-welded fatigue specimens from sheets of four stainless 
steels, four titanium alloys, and two aluminum alloys were 
tested at room temperature before and after exposure to elevated 
temperatures for up to 3 years. The steels and titanium alloys were 
exposed at 560 K (550 F) and the aluminum alloys were exposed 
at 390 K and 420 K (250 F and 300 F), Fatigue data covering 
a range of fatigue lives from 1.000 to 10 to the 7th power cycles 
were obtained before and after 3 years of exposure The fatigue 
strengths after exposure were essentially the same as those before 
exposure Author 

N71-22087^ Politecnico di Torino (Italy) Istituto di Meccanica 
Applicata Aerodmamica e Gasdinamica. 

LOW PRANDTL NUMBER STAGNATION HEAT FLUX 
CALCULATIONS FOR A BLUNT AXISYMMETRIC BODY IN 
HYPERSONIC FLOW 

Aldo Muggia Jul 1970 10 p refs 
(Contract EOOAR 0049-68) 

(AD-717418, AFOSR-70-3009TR, TN-63: SR-9) Avail NTIS 
CSCL 20/4 

Calculations are performed of the enthalpy behaviour and 
of thrr wall heat flux in the stagnation region past a blunt 
axisymmetric body m hypersonic axial flow The case of 
high free steam Mach number and consequently high temperature 
and low Prandtl number in the stagnation region is considered By 
sup[>osing equilibrium flow, two numerical examples are presented 
for Peclet number Author (GRA) 

N71-22098;^ Naval Ship Research and Development Center, 
Washington, D C Dept of Aerodynamics 

APPLICATION OF THE METHOD OF INTEGRAL 


RELATIONS (MIR) TO TRANSONIC AIRFOIL PROBLEMS. 
PART 1: INVISCID SUPERCRITICAL FLOW OVER 

SYMMETRIC AIRFOILS AT ZERO ANGLE OF ATTACK 

Tsze C Tai Sep 1970 42 p refs 

(AD-717339; NSRDC-3424; Aero-1 176) Avail; NTIS CSCL 20/4 
The feasibility of applying the method of integral relations 
(MIR) to transonic flows over symmetric airfoils was studied. In 
order to take account of the severe transversal flow variation and 
stilt retain simplicity in computation, the method is modified so that 
the number of strips used may be considerably higher than the 
order of the polynomial which approximates the integrand. An 
important feature of this modification, however, is its capability to 
extend the free-stream boundary to infinity. Using one-strip and 
two-strip approximations, flow equations are reduced to a set of 
ordinary differential equations in a cartesian coordinate system 
Numerical procedures, including the treatment of the sonic point and 
the determination of shock location, are also formulated. The 
fourth-order Runge-Kutta method was used in numerical computation 
The advantage of small computer capacity and time required by the 
method is evidenced by exploratory calculations for a symmetric 
circular-arc airfoil and an NACA 0012 airfoil, traveling at 
supercritical speeds It is also found that in transonic airfoil problems 
using a cartesian coordinate system, the order of polynomial 
approximating the integrand in the method of integral relations 
should be at least second-order or higher Author (GRA) 

N7 1-221 29;^ Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt, Porz (West Germany). Abteilung Trans- und 
Ueberschallwindkanaele. 

EXPERIMENTAL INVESTIGATIONS ON SUPERSONIC 
COMBUSTION IN THE FLOW FIELDS OF BODIES OF 
REVOLUTION AND NEAR A FLAT PLATE IN TANGENTIAL 
FLOW (EXPERIMENTELLE U NTE RSU C H U N GE N ZUR 
WAERMEZUFUHR IM UEBERSCHALL-STROEMUNGSFELD 
AN ROTATIONSKOERPERN UND AN DER TANGENTIAL 
ANGESTROEMTEN PLATTE] 

Franz Maurer, Franz-Joachim Niezgodka, and Helmut Post Dec. 
1970 77 p refs In GERMAN; ENGLISH summary Sponsored 
by Bundesmin. fuer Verteidigung 
(DLR-FB-70-64) Avail: NTIS; ZLDI Munich: 19,70 DM 

Supersonic combustion of hydrogen in the flow field of 
a flat plate in tangential flow and near bodies of revolution was 
studied in the Mach number range from 1,8 to 3.2 In the flat plate 
experiments a secondary air jet from a crosswise slot was used 
to stabilize the flame. Hydrogen was injected upstream of the slot 
Flame stabilization on bodies of revolution was obtained due to a 
small annular cavity near the thickness maximum. In all cases 
spark ignition was used. The changes of pressure distribution near 
the flat plate as well as changes of drag of the bodies of revolution 
due to heat addition were considerable. Author (ESRO) 

N71-22135*/j^ Lockheed Missiles and Space Co,. Palo Alto, Calif. 
Research Lab, 

SIX CHANNEL PHOTOMETRIC OBSERVATIONS FROM 
THE CV990 AIRCRAFT Final Report 

S, B. Mende and R. H. Father 26 Jun. 1970 36 p refs 
(Contract NASw-1997) 

(NASA-CR-1 17466; LMSC/N-AR-70- 1 ) Avail; NTIS CSCL14E 
An investigation of the spatial extent of aurorae was 
undertaken from College, Alaska, by the ground based television two 
channel (5577A and 4278A) image intensifier system and with a 
multichannel tx)resighted tilting filter photometer. The measurements 
indicate that even on clear nights the extinction due to scattering 
in the 4278A is significant unless the measurements are taken at 
small zenith angles. To confirm the results and to avoid the low 
altitude scattering problem, measurements were made on a quite 
arc with the 6 channel tilting filter zenith photometer during the 
NASA CV 990 expedition. These results show that in the cases 
observed there was no significant difference between the latitude 
profiles of 0(5577) and N2(4278) emissions. Author 
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N71-22136jj^ Nava! Postgraduate School, Monterey. Calif. 

INTERFACE OF MATERIALS AND STRUCTURES ON 
AIRFRAMES. PART 2: OUTLINE OF DECISION PROCESS 
IN STRUCTURAL DESIGN 

Ulrich Haupt Dec 1970 57 p refs 

(AD-717576; NPS-57HP0121A-Pt-2) Avail; NTIS CSCL 1 /3 

The decision process in structural design becomes increasingly 
important with the introduction of new materials. Starting from a 
consideration of present problems in structural design, an outline 
IS developed for the decision process with particular emphasis on 
interaction between materials, structures, and design This outline, 
however, still lacks the details which are required for an analytical 
model of the decision process. These missing details are 
identified and a practical approach toward their solution is shown 

Author (GRA) 

N71-22147jj( National Aerospace Lab., Tokyo (Japan). 

MODEL TEST ON DEFLECTED JET PIPES OF THE NAL 
FLYING TEST BED 

Yoshikazu Tanabe Oct. 1970 10 p refs In JAPANESE: 

ENGLISH summary 
(NAL-TR-209) Avail: NTIS 

Problems associated with VTOL operations of a lift-type 
aircraft are evaluated in order to improve flight safety. Deflecting 
jet pipes with different deflecting angles are tested to obtain the 
relationships between the real deflection angle and the geometrical 
deflection angle, the jet pipe thrust coefficient, etc. for suppression 
of pitching moment caused by one engine failure. It is concluded 
that the real deflection angle is nearly 90% of the geometrical 
deflection angle and that the thrust coefficient of the deflecting jet 
pipes is not less than 86% regardless of the geometrical deflection 
angle. Author 

N71*22149^ McGill Univ., Montreal (Quebec). Dept, of 
Mechanical Engineering. 

COMPUTER GRAPHICS ON JOUKOWSKI AIRFOILS 

J. H.T. Wu and P P Ostrowski [1970] 11 p refs 
(TN-71-2) Avail: NTIS 

Steady, incompressible flow about a Joukowski airfoil section 
is simulated using an IBM 360-75 digital computer and a Calcomp 
plotter. The effect of various transformation parameters as well as 
the streamline pattern and pressure distribution about the airfoil is 
illustrated. The values of the simulation technique as a teaching 
tool are demonstrated. The method is shown to be particularly useful 
for flow visualization as all the basic features of the Joukowski 
transformation and the potential flow streamline patterns are clearly 
depicted Author 

N7 1-221 56^ Air Force Systems Command, Wright- Patterson 
AFB. Ohio. Foreign Technology Div. 

THE EFFECT OF EDGE BLUNTNESS OF A FLAT PLATE 
ON HEATTRANSFER IN A SUPERSONIC FLOW 

L. V. Kozlov 2 Dec. 1970 15 p refs Transl. into ENGLISH 

from the book "Issled Teploobmena v Potokakh Zhidkosti i Gaza" 
Moscow, Izd' Vo Mashinostr., 1965 p 103 109 

(AD-717825; FTD-MT-24-274-70) Avail; NTIS CSCL20/4 

The effect of edge bluntness of a flat plate on heat transfer 
is experimentally investigated in the region where anisotropic 
conditions do not exist on the limit of the boundary layer. The 
experiments were carried out by means of a wind tunnel having a 
110 X 110 mm test section with nozzle velocities in the Mach 
range from 2 to 4 M. Heat transfer was evaluated on a flat plate 
with cylindrical bluntness in a range of a given relative bluntness 
The dependence of the nondimensional heat-transfer coefficient on 
the Reynolds number is illustrated in a graph. The data obtained 
with a blunt-edged flat plate are compared with those obtained on 
a sharp-edged flat plate. The distribution of local heat fluxes on 
both plates is presented in graphical form and shows that at given 
large ratios the local value of the heal flux on a blunt-edged plate 
is always smaller than on a sharp-edged plate, but in a given 


vicinity the boundary layer builds up faster. An analysis of the 
results shows that the effect of bluntness increases with the Mach 
number. Author (GRA) 


N71-22158^ Cornell Aeronautical Lab., Inc., Buffalo. N Y 
Aerodynamic Research Dept 

RESEARCH ON ADVANCED GASDYNAMIC TEST 
FACILITIES. PART 1: STUDIES OF THE ISENTROPIC 
COMPRESSION TUBE AS A MEANS FOR PRODUCING 
HYPERVELOCITY TEST FLOWS Final Technical Report, 1 
Jui. 1966 30Jun. 1970 
Frank J Stoddard Jan. 1970 77 p refs 
(Contract AF 33(61 5)-5389) 

(AD-717727; CAL-AD-2297-A-3-Pt-1 ; ARL-70-0235-Pt-1 ) Avail; 
NTIS CSCL 14/2 

The report summarizes research conducted on the use of 
isentropic-compression techniques for producing hypervelocity test 
flows. The results of experiments in the pilot isentropic-compression 
tube are reported and compared with theoretical predictions. It is 
shown that the experimental results are. in general, in agreement with 
the theoretical performance predictions for both the isentropic-flow 
and the free-piston shock-tube mode of operation. Theoretical 
estimates of the performance of a large-scale high-pressure facility 
are given which indicate that such a facility would be extremely 
versatile and capable of performance far exceeding that of existing 
short-duration high-speed test facilities The report provides a 
complete documentation of the research conducted including 
previously unpublished work recently completed. Author (GRA) 

N71-22159jU National Aerospace Lab., Tokyo (Japan). 

CYLINDRICAL BOUNDARY INTERFERENCE ON VIRTUAL 
MASS OF A SPHERE 

Nagamasa Kono Nov. 1970 17 p refs In JAPANESE; ENGLISH 
summary 

(NAL-TR-223) Avail; NTIS 

In order to clarify the virtual mass Increment by cylindrical 
wall interference the flow field induced by a single doublet located 
at an arbitrary point in a cylinder and having its axis oriented parallel 
to the axial and radial direction and nnrnnal to both directions was 
solved, and closed surfaces were sought by transforming the field 
to an uniformly translating system. The virtual mass was calculated 
from the kinetic energy and results were compared with the case 
of a free field. When a body is placed on the cylinder axis, 
boundary interference appears both as surface distortion and virtual 
mass increase: the former is not serious unless the radius ratio of 
the body to the clyinder does not exceed 0 5. but the latter is 
remarkable. Results when the body Is off-centered at 0.3 radius 
from the cylinder axis showed complex behavior depending on the 
orientation of motion. Author 

N71-22160# National Aerospace Lab.. Tokyo (Japan). 

AERODYNAMIC CHARACTERISTICS OF A FLARED BODY 
WITH BLUNT NOSE 

Takashi Tani, Iwao Kawamoto. Seizo Sakakibara. Junichi Noda, and 
Hiroshi Higuchi Oct. 1970 17 p refs In JAPANESE; ENGLISH 
summary 

(NAL-TR-221) Avail; NTIS 

The aerodynamic characteristics of a flared body with blunt 
nose were investigated theoretically and compared with the result 
of experiments conducted in a supersonic wind tunnel at Mach 
numbers 2 and 3. Measurements of the static pressure, as well as 
the total pressure, around the blunt nosed body immediately 
revealed that the blunt nose caused a strong shear flow field in the 
vicinity of the body surface and that the pressure distribution 
measured on the flare of the blunt body was markedly different from 
that of a similar body with sharp nose. Analysis based on the 
concept of two parallel layers which approximated the shear 
region showed the pressure distribution to be quite acceptable in 
simulating the experimental distribution for the flare due to a blunt 
nosed body. Author 
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N71-22166^< Cornell Univ , Ithaca, N Y Lab of Plasma Studies. 

LABORATORY STUDY OF HIGH-BETA PLASMA SHOCK 
WAVES 

David L Morse and William W. Destler Jul 1970 34 p refs 
(Contract N00014-67-A 0077-0002) 

(AD-717397. LPS-53) Avail; NTIS CSCL 20/9 

A plasma wind tunnel has been used to generate shock 
waves at rest m the laboratory reference frame The upstream 
pressure ratio beta is in the range 1 to 3, and the Mach number 
based on the fast magnetosonic wave speed is 3 to 5 The shock 
wave IS formed by letting the plasma wind impinge on the field 
of a magnetic obstacle The resulting shock is primarily transverse, 
and exhibits a thickness of 1 to 1 1/2 times the ion inertial length 
(c/omega sub pi). The shock thickness decreases with increasing 
Mach number, and increases as the ion mass is increased Magnetic 
fluctuations in the shock front are observed, with frequencies near 
the ion gyral frequency. Comparisons of these results with those 
of other experiments, and with the earths bow shock, are made 

Author (GRA) 

N71-22168i( Air Force Systems Command, 'Wright-Patterson 
AFB, Ohio. Foreign Technology Div, 

INVESTIGATIONS OF STRAINS AND STRESSES BY MEANS 
OF MOIRE PATTERNS [ISSLEDOVANIYA DEFORMATSII 
I NAPR YAZHENII METODOM MUAROVYKH POLOS] 

I. P. Sukharev et al 9 Dec 1970 182 p refs TransI into 

ENGLISH from the Russian 

(AD-717826, FTD-HC-23 614 70) Avail NTIS CSCL 20/11 

The report contains a discussion of the theoretical principles, 
experimental procedure and the application of a new experimental 
method for studying strains and stresses of machine parts and 
structural elements in which the moire effect is used The method 
permits experimental solution of a broad class of problems It has 
a number of advantages over other techniques and is distinguished 
by simplicity of the experimental procedure and equipment 
Application of the method for studying plates and membrances is 
discussed in greatest detail Examples are presented from machine 
and aircraft building and construction practice Author (GRA) 


N71-22169/)i Catholic Univ of America, Washington, D C Inst 
of Ocean Science and Engineering. 

WIND INDUCED VIBRATIONS OF SKEWED CIRCULAR 
CYLINDERS 

Gary H. Koopmann Sep. 1970 26 p refs 
(Contract N0001 4-68-A-0506-0001) 

(AD-717739: Rept-70-1 1) Avail: NTIS CSCL20/4 

A general discussion of the various techniques used to 
measure the oscillating lift coefficients of wind-induced vibrations 
of circular cylinders is presented The discussion is summarized 
with a brief outline of the various categories of research efforts being 
conducted on fluid-induced vibrations. Each category is referenced 
to an appropriate group of papers which exist in the literature A 
simple method for determining the oscillating lift coefficient for the 
wind-induced vibration of a circular cylinder is developed and 
applied to a typical problem where the longitudinal axis of the 
cylinder is skewed relative to the direction of the oncoming flow. 

Author (GRA) 

N71-22174^ Aeronautical Systems Div., Wright-Patterson AFB, 
Ohio 

THE FEASIBILITY OF UTILIZING COLOR CATHODE 
RAY TUBES FOR AIRCRAFT CREW STATION DISPLAYS 
Technical Report. Feb. May 1970 

Ronald S Vokits Nov 1970 47 p refs 
(AD-717655; ASD-TR-70-33) Avail NTIS CSCL 1/4 

The report compiles the characteristics of various 
state-of-the-art color cathode ray tubes (CRTs) The structures, 
theory of operation, and technical advantages and disadvantages of 
the various color CRTs for use in aircraft display instruments are 
evaluated The results of the study were that presently available 


types of color CRTs are not suitable for cockpit displays and the 
Penetron and other non-patterned screens could be used in low 
ambient light areas. Author (GRA) 


N71-22186j^ Deutsche Geseltschaft fuer Luft- und Raumfahrt, 
Cologne (West Germany). 

FUTURE COMMERCIAL FLIGHT TECHNIQUES 
[VERKEHRSFLUGTECHNIK DER ZUKUNFT] 

Nov. 1970 239 p refs in GERMAN Proc. of the DGLR Syrup , 
Hamburg, 29 Jan. 1970 

(OLR-MITT-70-15) Avail: NTIS; ZLDI Munich: 50 DM 
CONTENTS: 

1. THE VTOL JET FOR A FUTURE V/STOL TRANSPORT 

SYSTEM B.Huinink (Dornier-Werke, Friedrichshafen) and K. B 
Brink (Dornier-Werke, Friedrichshafen, West Ger.) p 7 32 refs 

2. MARKET SITUATION FOR V/STOL AIRCRAFT H. 
Hoeppner (Ver. Flugtech, Werke-Fokker, Munich, West Ger.) 
p 33-52 

3. AIR SPACE CONGESTION AND THE COMPOUND 
HELICOPTER S. I, Sikorsky (United Aircraft Intern.) p 53 -66 

A. COMMERCIAL INTERPRETATION OF VTOL AIR LINERS 
H.-G, Klug (Hamburger Flugzeugbau) p 67 92 

5. PROPELLER-DRIVEN VTOL AIRCRAFT U. Dornseifer 

( Messerschmitt-Boelkow-Blohm, Munich) p 93 104 

6. APPLICATION ANALYSIS OF VTOL AIRCRAFT FOR 

FUTURE INTEGRATED INTERCITY TRAFFIC SYSTEM H.-R. 
Buschhorn (Ver Flugtech Werke-Fokker, Bremen) p 105 120 

7. VARIABLES INFLUENCING THE DIRECT OPERATIONAL 

COSTS OF A V/STOL PASSENGER AIRCRAFT K -A Wendt (Ver. 
Flugtech. Werke-Fokker, Munich) p 121 132 

8 LIFT FANS AND A FLEXIBLE SOLUTION FOR THE 

DEVELOPMENT OF VTOL PASSENGER AIRCRAFT A Hartmann 
(Motoren-und Turbinen-Union) p 153 170 refs 

9 INLET FLOW AND OUTLET JET INFLUENCE ON THE FLOW 
AROUND THE WINGS OF TWO LIFT FAN CONFIGURATIONS 
H, Neppert (Hamburger Flugzeugbau) p 170 218 refs 

10. CONSIDERATIONS REGARDING THE DESIGN OF THE 

COCKPIT FOR A V/STOL AIRCRAFT J. Lindemann (Hamburger 
Flugzeugbau) p 219 228 

11. AIR TRAFFIC SECURITY, TODAY AND TOMORROW 

H, Herb (DFVLR, Brunswick) p 229 237 refs 

N7^^22^B7§ Dornier-Werke G m b H., Friedrichshafen (West 
Germany), 

THE VTOL JET FOR A FUTURE V/STOL TRANSPORT 
SYSTEM [DAS SENKRECHTSTARTENDE 
STRAHLFLUGZEUG IM RAHMEN EINES ZUKUENFTIGEN 
VSTOL-TRANSPORTSYSTEMSl 

B. Huinink and K. B. Brink In DGLR Future Com. Flight Tech 
Nov. 1970 p 7 32 refs In GERMAN 

Avail: NTIS; ZLDI Munich; 50 DM 

In view of the future demand in civil VTOL aircraft the 
advantages offered by the development of the DO-31 aircraft 
provide a basis for further development An analysis of the 
aerodynamic characteristics, the aircraft safety, and operating costs 
leads to the conclusion that the German aerospace industry has 
high chances in this field. ESRO 

N71-22188^ Vereinigte Flugtechnische Werke • Fokker G.m.b.H , 
Munich (West Germany). 
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MARKET SITUATION FOR V/STOL AIRCRAFT 
IMARKTSITUATION FUER V/STOL-FLUGZEUGE] 

H. Hoeppner fn DLGR Future Com. Flight Tech. Nov. 1970 

p 33-52 In GERMAN 

Avail; NTIS; 2LDI Munich; 50 DM 

The market situation for V/STOL aircraft is assessed for 
both the military and civil aviation fields. The design and testing of 
prototypes, taking into account the special operational requirements 
is discussed and a specific design is proposed: a tilt wing aircraft 
with propeller drive in a tandem configuration. ESRO 

N71-22189/j^ United Aircraft International Inc., Cologne (West 
Germany). 

AIR SPACE CONGESTION AND THE COMPOUND 
HELICOPTER [DIE LUFTRAUM-UEBERFUELLUNG UND DER 
VERBUND-HUBSCHRAUBER] 

S. I. Sikorsky fn DLGR Future Com. Flight Tech. Nov 1970 

p 53-66 In GERMAN 

Avail; NTIS; ZLDI Munich; 50 DM 

As the majority of civil air transport is over short haul 
distances, and in view of air traffic control problems, a VTOL 
solution to these problems is proposed. In particular, a compound 
and a normal helicopter design are described meeting the 
requirements derived from the above conditions. The use of advanced 
composite materials and retractable rotors is briefly discussed. 

ESRO 


N71-22190# Hamburger Flugzeugbau G m b H (West Germany). 

COMMERCIAL INTERPRETATION OF VTOL AIR LINERS 
[MARKTGERECHTE AUSLEGUNG VON 
VTOL-VERKEHRSFLUGZEUGEN] 

H.-G. Klug in DGLR Future Com. Flight Tech. Nov. 1970 
p 67-92 In GERMAN ( 

Avail; NTIS; ZLDI Munich; 50DM 

The reliability and operational requirements of short haul 
VTOL aircraft are discussed. A particular design is presented, 
featuring lift- and lift /cruise fans, using a conventional jet engine 
as a gas generator. The advantages of this design are outlined, in 
particular low noise generation and a spacious compartment 

ESRO 

N71-22l91fjfl Messerschmitt-Boelkow-Blohm G.m.b.H . Munich 
(West Germany) 

PROPELLER-DRIVEN VTOL AIRCRAFT 
[PROPELLERGETRAGENE VTOL-FLUGZEUGE] 

U. Dornseifer in DGLR Future Com Flight Tech Nov 1970 

p 93-104 In GERMAN 

Avail; NTIS; ZLDI Munich: 50 DM 

The advantages of propeller-driven tilt-wing aircraft for intercity 
transport are outlined. The advantages are in particular a lower 
noise generation as compared to both conventional and V/STOL jet 
engine powered aircraft, and the excellent STOL properties. 

ESRO 

H^^-Z2^%2§ Vereinigte Flugtechnische Werke - Fokker G.m.b.H. 
firemen (West Germany). 

APPLICATION ANALYSIS OF VTOL AIRCRAFT FOR 
FUTURE INTEGRATED INTERCITY TRAFFIC SYSTEM 
[EINSATZANALYTISCHE UNTERSUCH UNGEN EINES 
ZUKUENFTIGEN INTERCITY-VERKEHRS VERBUND SYS- 
TEMS MIT VTOL-FLUGZEUGEN] 

H.-ft. Buschhorn in DGLR Future Com Flight Tech Nov 1970 
p 105 -120 In GERMAN 
Avail: NTIS; ZLDI Munich: 50 DM 

The operational problems of future integrated intercity VTOL 
traffic are discussed. A model is developed taking into account 
conventional ground transfer traffic to derive the optimum condi- 
tions for integrating different means of transport to minimize travel 
time. ESRO 


N71-22193)I^ Veretnigte Flugtechnische Werke • Fokker G.m.b.H., 
Munich (West Germany). 

VARIABLES INFLUENCING THE DIRECT OPERATIONAL 
COSTS OF A V/STOL PASSENGER AIRCRAFT 
[EINFLUSSGROESSEN AUF DIE DIREKTEN 
BETRIEBSKOSTEN EINES 
V/STOL-PASSAQIERFLUGZEUGES! 

K.-A Wendt in DGLR Future Com Flight Tech Nov. 1970 
p 121 132 In GERMAN 

Avail; NTIS; ZLDI Munich: 50 DM 

The aircraft under consideration is a tilt wing, propeller 
driven tandem aircraft with a flight range of 800 km. The different 
sources of operational costs are described and the influence of 
changes in the parameters are discussed. Finally, the tradeoff 
between increased cost versus overall travel time is mentioned 

ESRO 

N71-22194j{^ Motoren- und Turbinen-Union Muenchen G m bH 
(West Germany) 

LIFT FANS AND A FLEXIBLE SOLUTION FOR THE 
DEVELOPMENT OF VTOL PASSENGER AIRCRAFT 
[GEBLAESEANTRIEBE UND EINE IN JEDER WEISE FLEXIBLE 
LOESUNG FUER DIE ENTWICKLUNG VON 
VTOL-VERKEHRSFLUGZEUGEN] 

A. Hartmann in DGLR Future Com Flight Tech. Nov. 1970 
p 153 - 170 refs In GERMAN 
Avail; NTIS; ZLDI Munich: 50 DM 

The various design alternatives in VTOL aircraft thrust 
generation are compared, and a design with separate gas generator 
and thrust generator is discussed. The requirements imposed on 
the connecting tube, the gas generator, the fans, and their 
combination into a propulsion aggregate. Finally, the integration of 
the propulsion system into the aircraft body is discussed. ESRO 

N71-22195# Hamburger Flugzeugbau G m b H. (West Germany). 

INLET FLOW AND OUTLET JET INFLUENCE ON THE 
FLOW AROUND THE WINGS OF TWO LIFT FAN 
CONFIGURATIONS [ZULAUF- UND STRAHLE1NFLUESBE 
ZWEIER HUBGEBLAESEKONFIGURATiONEN AUF DIE 
FLUEGELSTROEMUNG] 

H. Neppert in DGLR Future Com. Flight Tech. Nov. 1970 
p 170-218 refs fn GERMAN 
Avail: NTIS; ZLDI Munich; 50 DM 

Two configurations of lift fans were investigated as to the 
influence of the inlet and outlet flow on the aerodynamic forces 
and moments. A half-model was placed into a wind tunnel to 
measure the pressure distribution over several airfoil sections. The two 
configurations under test were compared corKerning longitudinal 
stability, cruising flight drag, and tilting moments. ESRO 


N71-22196# Hamburger Flugzeugbau G.m.b.H. (West Germany;. 

CONSIDERATIONS REGARDING THE DESIGN OF THE 
COCKPIT FOR A V/STOL AIRCRAFT [UEBERLEQUNQEN 
ZUR GESTALTUNG DES cockpits EINES 

V/STOL TRANSPORTERS] 

J. Lindemann in DGLR Future Com. Flight Tech. Nov. 1970 
p 219 228 In GERMAN 
Avail: NTIS; ZLDI Munich: 50 DM 

A mockup of a V/STOL aircraft cockpit is presented The 
requirements imposed on such a cockpit are outlined, and the 
resulting design is described ESRO 

N7 1-221 97)^ Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt. Brunswick (West Germany). Inst fuer 
Flugrr>echanik 

AIR TRAFFIC SECURITY. TODAY AND TOMORROW [DIE 
SICHERHEIT IM LUFTVERKEHR. HEUTE UNO MORGEN] 
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H. Herb In DGLR Future Com. Flight Tech. Nov. 1970 
p 229 237 refs In GERMAN 
Avail: NTIS: ZLDI Munich; 50 DM 

The development of accident figures in air traffic is discussed: 
the factors Influencing them, human errors, technical failures, clear 
air turbulence, and cosmic radiation are described. ESRO 

N71 -221981^ National Research Council of Canada, Ottawa 
(Ontario). 

QUARTERLY BULLETIN OF THE DIVISION OF 
MECHANICAL ENGINEERING AND THE NATIONAL 
AERONAUTICAL EStABLISHMENT. 1 OCTOBER-31 
DECEMBER 1970 

31 Dec. 1970 84 p refs 
(DME/NAE-1970/4/) Avail: NTIS 

CONTENTS: 

1. PRESENT STATUS OF ELECTRIC AUTOMOBILES 

J. J. Gottlieb p 1 38 refs 

2. THE DEVELOPMENT AND TESTING OF A PYROTECHNIC 
SEEDING SYSTEM ON A MODIFIED T-33 G. K. Mather 
p 39 54 refs 


N71 -22200/iif National Aeronautical Establishment, Ottawa 
(Ontario). Flight Research Lab. 

THE DEVELOPMENT AND TESTING OF A PYROTECHNIC 
SEEDING SYSTEM ON A MODIFIED T-33 

G. K. Mather In NRC of Can. Quart. Bull, of the Div. of Mech. 
Eng. and the Natl. Aeron. Estab , Oct. Dec. 1970 31 Dec. 1970 
p 39 54 refs 
Avail: NTIS 

A T-33 aircraft was modified and instrumented to meet 
the requirements for a seeding aircraft in hail suppression 
experiments. All systems, including radar, flare fire control, and 
instrumentation, proved extremely reliable during field tests The 
design of the flares proved optimum for the Alberta storms. The 
chaff flare was useful in gaining confidence in targetting accuracy. 

Author 


N71-22221/^ Joint Publications Research Service. Washington. 
DC. 

EXPERIMENTAL INVESTIGATION OF FLUID FLOW ALONG 
A TRAVELING WAVE 

V. I. Merkulov et al In its Hydrodyn. Probl. of Bionics 12 Mar. 
1971 p 153-157 
Avail: NTIS 

Mathematical investigations of flow of a viscous fluid along 
a traveling wave utilize a system of coordinates linked with the 
wave crest. In such a system the region boundary becomes a 
constant undulating surface each point on which slips along the 
tangent toward the fundamental stream Since the forces to which 
the body is subjected are independent of selection of inertial 
system of coordinates, a coordinate system linked to the wave crest 
was used in this investigation. The construction of the model, 
layout of measuring devices, and method of measurement are 
described A.L. 


N7 1-22232^ Naval Research Lab , Washington, D C 

STATIC ELECTRICITY MEASUREMENTS DURING 
REFUELER LOADING Interim Report 

Joseph T Leonard and Homer W Carhart 5 Jan 1971 26 p 

refs 

(AD 717347, NRL-7203) Avail: NTIS CSCL21/4 

The generation of electrostatic charge by JP-5-type jet 
fuel was examined at a truck fill stand which has both a 30-second 
relaxation chamber and bottom-loading capability. The installation, 
which IS located at Patuxent Naval Air Station in Patuxent, 


Maryland, conforms to the latest NavFac design criteria except that 
a surge suppressor was not specified or provided. The objectives 
of the study were to examine the effect of hose diameter and 
length on the level of charge on fuel entering a refueler and to 
determine the effectiveness of the relaxation and bottom-loading 
facility in reducing the electrostatic hazard during refueler loading. 

Author (GRA) 

N71-22241)^ Cornell Univ., Ithaca, N Y. Graduate School of 
Aerospace Engineering. 

BOUNDARY LAYER SEPARATION 

Demetrios Pyrros Telionis (Ph D. Thesis) Sep. 1970 147 p refs 
(Contract F44620-69-C-0063) 

(AD-717772; AFOSR-70-2404TR) Avail: NTIS CSCL20/4 

The phenomenon of separation is one of the most critical 
features of the flow of viscous fluids about rigid bodies. In the 
two-dimensional steady-state case, Prandtis criterion (vanishing of 
skin friction) appears to be successful in predicting separation. 
Numerical integrations have indicated that the boundary-layer 
equations behave singularly at separation, and Goldstein has 
suggested analytical formulas describing this situation. Prandtis 
criterion fails to predict meaningful separation for unsteady problems 
and this seems to have been mostly unnoticed. A general and 
formal definition of boundary-layer separation is given, based on the 
concept of Goldsteins singularity. It is demonstrated how from this 
definition one can deduce meaningful criteria for the unsteady 
problem as well as other complicated cases, such as 
three-dimensional orcompressible separation flow. A simple formula 
is suggested for the component of the velocity in the direction 
parallel to the wall; and it is demonstrated that this is in agreement 
with Goldsteins results for small distance from separation along the 
wall. A differential equation is derived from the momentum equation 
which contains the velocity profile at separation. A few applications 
are included, demonstrating solutions of this equation, which, in 
the unsteady case, contains the velocity of the phenomenon of 
separation too GRA 

N7 1-22294/^ Cambridge Univ. (England). Dept, of Engineering. 

THE OFF DESIGN ANALYSIS OF FLOW IN AXIAL 

COMPRESSORS 

H. Daneshyar 1970 56 p refs 

(CUED/A-Turbo/TR-19) Avail; NTIS 

The existence and uniqueness of the solutions obtained 
from the streamline curvature method of calculating flow through 
turbomachines are examined for several operating points of a 
Rolls-Royce compressor. It is shown that under certain conditions 
the truncation errors In the numerical solution can become large 
and hence give rise to the violation of the uniqueness conditions. 
The computer program may then give wrong answers to the 
physical problem. The conditions for existence and uniqueness may 
be violated when the meridional velocities are small (e g. near stall) 
or when there are regions of choked flow. Flow for an operating 
point in the stall region is computed by suitable modifications to 
minimize the truncation errors and hence to obtain a unique 
solution. This is compared with the results of the actuator disc 
theory and other experiments. Author 


N71-22300j^ ARO, Inc., Arnold Air Force Station, Tenn. 

INVESTIGATION OF BLUNT FIN-INDUCED FLOW 
SEPARATION REGION ON A FLAT PLATE AT MACH 
NUMBERS 2.5 TO 4.0 Final Report 

Ernest J. Lucas AEDC Jan. 1971 25 p refs 
(Contract F40600-71-C-0002) 

(AD-717717; AEDC-TR-70-265) Avail: NTIS CSCL 20/4 

Tests were conducted at Mach numbers 2.5 to 4 0 to 
investigate the effects of cylindrically blunted fins on the flow over 
a flat plate at zero angle of attack. The free-stream Reynolds 
number, based on the distance from the blunt fin to the flat plate 
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leading edge, ranged from 2,800.000 to 4.700.000. Pitot pressure 
profiles were obtained in the fin- induced flow separation region 
Increasing the thickness of the fin was found to increase the size 
of the three dimensional separation area. Pressure distributions as 
well as examples of the oil flow and schlieren photographic 
coverage are presented. Author (GRA) 


N7 1-22331# National Aeronautical Lab . Bangalore (India). 

ANNUAL REPORT OF THE NATIONAL AERONAUTICAL 
LABORATORY. 1969-1970 

1970 91 p refs 
Avail: NTIS 

Summaries of research activities are presented. The laboratory's 
major project was the design, fabrication, commissioning, and 
calibration of a 4-ft trisonic wind tunnel. Other projects reported 
include the following areas of research; (1) aerodynamics, (2) 
structural sciences. (3) materials science, (4) propulsion. (5) 
electronics, (6) instrumentation. (7) mathematical sciences. (8) pilot 
plants, and (9) technical aid and assistance D.LG. 


N7 1-22339*# TRW Systems Group. Redondo Beach. Calif. 

THE APPLICATIONS OF SATELLITES TO 
COMMUNICATIONS. NAVIGATION AND SURVEILLANCE 
FOR AIRCRAFT OPERATING OVER THE CONTIGUOUS 
UNITED STATES. VOLUME 1 : Technical Report 

J. H. Craigie, A. Garabedian. D D. Morrison, I. Zipper et ai Dec. 
1970 314 p refs 
iCoiuract NAS5-21535) 

(NASA-CR-1 17760: TRW- 14671 -6007- RO-OO-Vol-1) Avail NTIS 
HCS6.00/MF$0.95 CSCL17G 

Satellite applications to communications, navigation, and 
surveillance requirements are discussed for aircraft operating beyond 
1975 over the contiguous United States and adjacent oceanic 
transition regions. The highest priority satellite applications are 
surveillance and rapid collision warning communications and it is 
concluded that the necessary technology »s available. A system 
concept based on the technology was synthesized. A satellite-based 
air traffic control concept is described which consists of satellites, 
ground stations, and electronic hardware, and provides support for 
a wide range of aircraft. All users have a Location/Identification 
Transmitter (LIT) and antenna for surveillance which permits 
identification and three-dimensional location of all airborne aircraft 
approximately every second; and most of these aircraft are also 
equipped with LIT backlink receivers providing short access time 
mid-air collision warning. In addition, higher cost aircraft can have 
an option of satellite navigation equipment which can provide 
highly accurate three-dimensional position and velocity information. 
The use of satellites for rapid and reliable data communication 
from any place in the country to an aircraft anywhere over the 
country also is discussed. Author 


N7 1-22340*# TRW Systems Group, Redondo Beach, Calif. 

THE APPLICATIONS OF SATELLITES TO 
COMMUNICATIONS. NAVIGATION AND SURVEILLANCE 
FOR AIRCRAFT OPERATING OVER THE CONTIGUOUS 
UNITED STATES. VOLUME 2: APPENDICES 

A. J. Mallinckrodt. C. S. Miller. C. S. Easley. G. E. Clark. R. J. Harte 
et al Dec. 1970 180 p refs 
(Contract NAS5-21535) 

(NASA-CR-1 17759. TRW-14671-6008-R0-00-Vol-2-App) Avail; 
NTIS CSCL 17G 

Appendices of supporting information for the application 
of satellites to aircraft communication, navigation, and surveillance 
over the contiguous United States are presented including future 
air traffic control loads and air traffic system organization and 
management. Specific equipment studies are summarized including 
location/identification transmitter (LIT) pricing quotations; pulse 


detection and false alarm rates due to thermal noise and crosstalk, 
biphase coding; ground multipath; satellite LIT antenna optimization; 
computation of satellite transmitter linear range requirements for 
LIT; alternate design approaches for the LIT; aircraft antenna 
pattern measurements; a multiple tap surface wave delay line; and 
a LIT surveillance computer program. d M. 


N71 -22345# Michigan Univ.. Ann Arbor Dept, of Naval 
Architecture and Marine Engineering. 

THEORY OF HIGH ASPECT RATIO PLANING SURFACES 
Technical Report. 1 May 1969 30 Apr. 1970 

Young-Tsun Shen Nov. 1970 135 p refs 
(Contract N00014-67-A-01 81-0019) 

(AD-717667; Rept-102) Avail; NTIS CSCL 13/10 

A high-aspect- ratio planing surface gliding on a stream 
of an infinitely deep, incompressible, inviscid and gravity-free fluid 
is treated. This complicated problem is decomposed into two 
relatively simpler boundary-value problems; (1) The near-field 
boundary-value problem is valid only in the neighborhood of the 
planing surface The problem is solved by the classical hodograph 
method. The second-order inner problem is also shown to be a 
plane, irrotational flow and the solution is obtained by following the 
same procedure as in the first-order inner solution (2) The far-field 
boundary-value problem is valid only far away from the planing 
surface. The first-order outer solution is shown to be a trivial 
uniform flow The outer velocity potential is defined in the whole 
space by harmonic continuation. The second-order solution is then 
shown to be simildi to a lifling-iine solution. The unknown strength 
of singularities is obtained by matching of the velocity potential. 
Then a matching of the free-surface deflection provides a height 
reference for the planing surface. The location of the planing 
surface with respect to the undisturbed free surface is uniquely 
defined In order to obtain a unique second-order solution, it is 
necessary to solve the third-order outer solution The detail of this 
solution is presented A numerical solution for a planing plate of 
arbitrary angle of attack is presented A downwash correction is 
also Included, It is shown mathematically that the present theory 
can be applied to V-shape or general-shape planing surfaces with 
curvature in the spanwise direction Author (GRA) 

N71-22374# Cambridge Univ. (England). Dept, of Engineering. 
EXPERIMENTAL PRESSURE DISTRIBUTIONS ON 
AEROFOILS IN TRANSVERSE AND STREAMWISE GUSTS 

D. W. Holmes 1970 38 p refs 
(CUED/A-Turbo/TR-21) Avail; NTIS 

Experiments are described in which measurements were 
made of the force and pressure fluctuations on an aerofoil in an 
unsteady flow. Two types of unsteady flow are studied; (1) a 
transverse gust flow and (2) a streamwise gust flow In J^th cases 
the gust was non convective and had a propagation speed that 
was less than the mean flow velocity. All the experiments were 
performed with a low reduced frequency, the maximum value 
reached being 0.2 based upon the half chord. The streamwise gust 
results are presented to show separately the responses due to 
incidence and thickness. For the transverse gust flow a detailed 
picture is presented of the pressure fluctuation in the trailing edge 
region and results are also presented demonstrating the effect of 
incidence. It is further shown for both flows that the form of the 
lift fluctuation due to a harmonic gust is also harmonic to a small 
approximation Author 

N71 -22379# Polhemus Navigation Sciences, Inc, Burlington, 
Vt 

VERTICAL NAVIGATION STUDY FOR THE CONCORDE 
SST. VOLUME 1: SUMMARY. SIMULATION. ANALYSIS 

AND RECOMMENDATIONS Final Report 
Mar 1970 28 p 
(Contract UKTSD-C-4539) 
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N71-22380?? Pothemus Navigation Sciences, Inc. Burlington, 
Vt 

VERTICAL NAVIGATION STUDY FOR THE CONCORDE 
SST. VOLUME 2: TECHNICAL, SIMULATION, ANALYSIS 
AND RECOMMENDATIONS Final Report 

Mar 1970 217 p 
(Contract UKTSD-C-4539) 

(PNS1-TR-70-0301-2-VOI-2) Avail NTIS 
(PNSI-IK-70-0301-1-VOI-1) Avail: NllS 

An analysis of vertical navigation for the Concorde aircraft 
IS presented Subjects discussed are; (1) computer simulation of 
the Concorde and its interrelated guidance systems, (2) evaluation 
of several levels and combinations of guidance system, aircraft 
performance, and meteorological forecast errors on ability to predict 
and achieve planned profiles over a variety of airline routes, (3) 
evaluation of the effects of certain air traffic control initiated 
commands on crew workload, fuel, schedule reliability, and controlled 
time of arrival, and (4) synthesis of additional operational techniques 
and equipment requirements to assure that air traffic control and 
crew performance requirements can be met 'Author 


N71-22381j^ National Council tor Civil Aviation. Tel Aviv (Israel;. 

CIVIL AVIATION IN THE 1970's 

1969 303 p Presented at the Ann. Symp. on Current Probl 

in Civil Aviation, Tel Aviv, Israel, 8 9 Oct. 1969 
Avail: NTIS HC$6.00/MF$0.95 

CONTENTS: 

1 ADDRESS BY THE MINISTER OF TRANSPORT 
M Carmel (Israel Ministry of Transport and Communications, 
Tel-Aviv) 10 p 

2 TECHNOLOGICAL TRENDS AND FORECASTS FOR 

THE 1970's J. D. Blatt (FAA, Washington, D C.) 13 p 

3 ECONOMIC ASPECTS OF THE EXPECTED DEVELOPMENT 
IN AIR TRANSPORT IN THE NEXT DECADE J Mercier (Inst of 
Transport Aviation, Paris, France) 13 p 

4 PROBLEMS OF CIVI L AVIATION IN THE NEXT DECADE 
M. Ben-Ari (EL AL Israel Airlines, Ltd ) 28 p 

5 THE B-747 AND DEVELOPMENT OF THE SST 
G. Snyder (Boeing Co , Seattle, Wash.) 53 p 

6 CONTINUED PROGRESS ON CONCORDE M. G Wilde 
(British Aircraft Corp., Filton, England) 29 p 

7. EL-AL'S PLANNING FOR THE INTEGRATION OF 
THE B:747 S. Eshel (EL AL Israel Airlines, Ltd.) 8 p 

8 THE AIRPLANE AND THE AIRPORT L. Achitoff 
(Port of New York Authority, N Y.) 28 p 

9 ACCOMMODATING PASSENGERS AND CARGO D. 
C. Ramage (British Airports Authority, London England) 27 p 

10 DEVELOPMENT OF CIVIL AVIATION IN ISRAEL IN THE 
1970's R Harel (Israel Ministry of Transport and Communications, 
Tel-Aviv) 21 p 

11. TRENDS IN SPACE ACTIVITY D Abir (Technion-lsrael 
Inst, of Tech , Haifa) 4 p 

12 FROM APOLLO 11 TO THE SPACE STATIONS OF 
THE FUTURE H, Cohen (NASA, Washington, DC) 29 p 

13 CONTRIBUTIONS OF THE SPACE PROGRAMME TO 
AVIATION H Cohen (NASA, Washington, D C) 25 p 


N71-22382j^ Israel Ministry of Transport and Communications, 
Tel-Aviv 

ADDRESS BYTHE MINISTER OF TRANSPORT 


M. Carmel In Natl. Council for Civil Aviation Civil Aviation In the 
1970's 1969 10 p 

Avail: NTIS HC$6,00/MF$0.95 

Planning and developments in civil aviation are outlined. 
Considered are future technological and economic trends, the 
operation of new transport aircraft, the production of transport 
aircraft in Israel, the planning of modern airports and other related 
problems. G.G. 


N7 1-22383/^ Federal Aviation Administration. Washington. D.C. 

TECHNOLOGICAL TRENDS AND FORECASTS FOR THE 
1970's 

Joseph D. Blatt In Natl. Council for Civil Aviation Civil Aviation 
in the 1970's 1969 13 p 
Avail: NTIS HC $6.00/MF $0.95 

Traffic generating potentials of air transportation and the 
problems that must be solved to insure increasing systems capacity 
are discussed by analyzing market forecasts of unconstrained 
growth for the U S air traffic Large scale changes to employ 747 
aircraft and SST aircraft demand sophisticated technology and high 
speeds. Improved air traffic control and navigation systems as well 
as passenger handling facilities are proposed that rely on automatic 
simulators to provide guidance for traffic optimization Volumetric 
navigation, aided by scanning satellites, atomic clocks, ground to 
air and air to ground synchronization techniques, precise time and 
precise frequency standards provide the required flexibility in the 
use of air space and meet specific operational needs of air traffic 
developments. G.G. 

N71-22384/j/ Institute of Transport Aviation, Paris (France) 
ECONOMIC ASPECTS OF THE EXPECTED DEVELOPMENT 
IN AIR TRANSPORT IN THE NEXT DECADE 

Jean Mercier In Natl Council for Civil Aviation Civil Aviation in 

the 1970's 1969 13 p 

Avail: NTIS HC $6.00/MF $0,95 

The main positive and negative economic aspects directly 
concerning commercial aviation development in the next decade 
are discussed ( 1 ) financing appears to be one of the most complex 
problems to solve: (2) profitability, owing to heavier charges and 
labor costs, will perhaps not be able to maintain a good level. (3) 
vertical integration for extensions of transport activities at the level 
of tourism and customer facilities; (4) the uncertainty concerning 
the size of firms which will have to meet these commitments; (5) 
the consequences at the economic and organizational level of 
maintaining or increasing the flexibility in traffic; (6) adaptation to 
the changing market which is developing rapidly; and (7) the 
increasing importance of the operations preceding and following 
the actual transport process with regard to surface transport media. 

Author 

N7^^223QB§ EL AL Israel Airlines, Ltd., Tel Aviv. 

PROBLEMS OF Cl VI L AVIATION IN THE NEXT DECADE 

M Ben-Ari In Natl. Council for Civil Aviation Civil Aviation in 

the 1970's 1969 28 p 

Avail; NTIS HC$6.00/MF$0.95 

The mam problems are listed that will become critical with 
the introduction of giant and supersonic aircraft into international 
civilian air transport: (1) financing. (2) economics of airline 
operations; (3) marketing and development of traffic; (4) security 
problems; (5) overland transportation and ground services: and (6) 
charter flights Considerable emphasis is placed on expected air 
traffic developments in Israel. ^ ^ 


N7 1-22386/^ Boeing Co., Seattle, Wash. 

THE B-747 AND DEVELOPMENT OF THE SST 

G. Snyder In Natl. Council for Civil Aviation Civil Aviation in the 

1970's 1969 53 p 

Avail: NTIS HC $6,00/MF $0.95 
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The 747 and SST airplanes are designed to meet the 
challenges of the expanding air travel market of the 1970's. Both 
airplanes are designed to operate from existing airports and to 
minimize noise at the airports. The SST will operate so as to 
preclude sonic boom problems en route by operating international 
routes at supersonic sp>eeds. and domestic routes at transonic 
speeds The 747 status reflects the confidence of the initial design. 
Development flight testing has been essentially completed, and the 
airplane characteristics have been proven to permit initiation of 
FAA certification demonstration. Analysis of flight data indicates the 
airplane performance is equal or better than predicted. The only 
remaining developmental area of significance relates to engine 
performance. Author 


N71 -22387# British Aircraft Corp., Filton (England). 

CONTINUED PROGRESS ON CONCORDE 

M. G. Wilde In Natl. Council for Civil Aviation Civil Aviation in 

the 1970's 1969 29 p 

Avail: NTIS HC$6.00/MF $0 95 

Certification flight development for the Concorde is outlined; 
reported flight testing on two prototypes included 1500 hours of 
endurance flying and direct application on airline routes. 
Improvements during design progress are described and operating 
cost trends are analyzed. Revenue yields, costs and load factors 
for the Concorde and the remaining subsonic traffic clearly project 
a single class operation for the supersonic transp>ort as the best 
economic choice. G.G. 


N71-22388# EL AL Israel Airlines, Ltd.. Tel Aviv. 

EL-AL'S PLANNING FOR THE INTEGRATION OF THE 
B-747 

S. Eshel In Natl. Council for Civil Aviation Civil Aviation in the 

1970's 1969 8 p 

Avail; NTIS HC /6 00/MF$0 95 

The airplane is only one component in a complex system 
consisting of man-power, equipment, structure, know-how. methods 
and procedures, at! of which are required to enable the aircraft to 
perform its function: flying Described are some planning activities 
and preparations for the integration of the 747 aircraft into Israel 
airline operations. Author 


N71 -22389# Port of New York Authority. N.Y. Aviation Technical 
Services Div. 

THE AIRPLANE AND THE AIRPORT 

Louis Achitoff In Natl. Council for Civil Aviation Civil Aviation 
in the 1970's 1969 28 p 
Avail; NTIS HC$6.00/MF$0.95 

The parameters that require evaluation in the planning of 
an international airport intended to accommodate new generation, 
high capacity aircraft are discussed. The infrastructure of 
airport-airplane requirements includes runway/taxiway dimensional 
trends, taxiway-to-taxiwav separation, holding space, noise reduction, 
recovery of disabled aircraft, and fire and rescue operations. 
Emphasis is placed on the necessity of including the airport 
operations area as part in a public transportation system. G.G. 


N7 1-22390# British Airports Authority, London (England) 

ACCOMMODATING PASSENGERS AND CARGO 

D. C. Ramage In Natl. (k>uncil for Civil Aviation Civil Aviation 

in the 1970's 1969 27 p 

Avail; NTIS HC $6.00/MF $0.95 

Airside and iandslde parts of the overall planning for supporting 
structures in expanding civil aviation traffic are discussed. The 
system is evaluated from the point where the payload leaves the 
airport and joins the external ground transport system to the 


centers of population and industry. Considered are passenger and 
cargo travel between the aircraft and the private car, public service 
vehicle, truck, railway train, etc., with application to Heathrow 
airport and its handling of larger and faster aircraft. The aircraft is 
considered the starting point of the systems approach followed by 
airline/airport administration and cooperation with government 
levels as well as a scheduling for concept integration. G.G. 

N71 -22391# Israel Ministry of Transport and Communications. 
Tel-Aviv. 

DEVELOPMENT OF CIVIL AVIATION IN ISRAEL IN THE 
1970's 

R. Harel In Natl. (Ounci! for Civil Aviation Civil Aviation in the 

1970's 1969 21 p 

Avail; NTIS HCS6.00/MF$0.95 

Four main points are stressed in the development of civil 
aviation in Israel: (1) aviation is regarded as a leading branch of 
the national economy; (2) cargo, in terms of extent, may take 
precedence over passengers; (3) measures to improve the supporting 
infrastructure in handling expected growth in passenger and 
cargo traffics; and (4) emphasis on systems planning in reaching 
important decisions. A master-plan presently incorporates electronic 
low-approach aids and communications as well as the introduction 
of terminal radar equipment to meet the requirements for increased 
air traffic operations during the 1970's. G.G. 

N71-22394*# National Aeronautics and Space Administration. 
Washington, D C. 

CONTRIBUTIONS OF THE SPACE PROGRAMME TO 
AVIATION 

H. Cohen In Natl. Council for Civil Aviation Civil Aviation in the 
1970 s 1969 25 p 

(NASA-TM-X-67073) Avail; NTIS CSCL22A 

Contributions to air transport safety resulting from 
developments conducted by space programs are discussed. Subjects 
presented are; (1) meteorological and navigation satellites, (2) 
communications satellites, (3) flight recorders, (4) structural analysis, 
(5/ iueiliai guidance systems, (6| systems for monitoring physical 
condition of flying personnel, and (7) manufacturing processes 
under conditions of weightlessness and vacuum to produce new 
materials Author 

N71 22426# School of Aerospace Medicine. Brooks AFB, Tex 

COCKPIT NOISE WITHIN TRAINER AIRCRAFT Final Report. 
Feb. Oct- 1970 

Donald C Gasaway Dec. 1970 23 p refs 
(AD-717852: SAM-TR-70-95) Avail; NTIS CSCL 20/1 

Routine unprotected exposure to acoustic noise within cockpits 
of many trainer aircraft represents potentially hazardous stress. The 
character of the acoustic noise found within the cockpits of fixed- and 
ROTARY-wing aircraft used primarily for flying training is described 
and illustrated The effect of various maneuvers commonly 
encountered in training flights on cockpit noise is evaluated, and 
factors of aeromedical significance associated with noise in trainer 
aircraft are identified and described. Author (GRA) 


N71-22428# Cambridge Univ (England). Dept, of Engineering. 
THE UNSTEADY RESPONSE OF AN AXIAL FLOW 
COMPRESSOR WITH A DISTORTED INLET FLOW 

H. Moketke 1970 37 p refs Presented at the Turbomachinery 
Subcomm. of the ARC Meeting. 2 Oct 1970 
(CUED/A-Turbo/TR-20) Avail: NTIS 

A 4-staye axial flow compressor with a hub/tip ratio of 
0.8 is first investigated with a circumferential 60 deg-square wav e 
inlet flow distortion at a high and a low flow rate. By measuring 
the total pressures, static pressures and yaw angle behind each 
stage, the development of the distortion is followed through the 
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compressor. It is found that some of the experimental results 
differ considerably from analytical results predicted by quasi-steady 
theories. These discrepenctes are likely to be due to the unsteady 
response of the flow around the rotor blades while these are 
passing through a distorted region. The compressor was tested using 
two asymmetric inlet distortions which were mirror images of each 
other. For the case of a low flow rate, great differences in the 
profiles were recorded, It is believed that different types of short 
duration stall are responsible for this result. In the case of the higher 
flow the discrepancies are somewhat less and might conceivably 
be explained by unsteady potential flow theories. Author 


N71 -22431/^ Aeronautical Research Inst, of Sweden. Stockholm. 

STUDY OF INSPECTION INTERVALS FOR FAIL SAFE 
STRUCTURES 

Sigge Eggwertz and Goeran Lindsjoe Jan. 1970 59 p refs 
{FFA-120) Avail: NTIS 

Based on a method of evaluating the reliability of failsafe 
structures, a theoretical investigation, applicable to an aircraft wing, 
has been made of the influence of the length of inspection intervals 
which are both constant and varying. An optimum study shows 
that the least number of regular inspections during the service life 
is obtained by making especially the first interval considerably 
longer than the following ones. This result presupposes that all 
fatigue cracks occurring may be statistically anticipated. Unexpected 
cracks are likely to appear, however, during an initial "debugging 
period", and have to be considered when determining the first 
inspection intervals. Unscheduled inspections, randomly distributed 
in time, decrease the risk of total failure but are shown to be much 
less effective than regular inspections. Author 


N71'22453i|/ National Bureau of Standards, Washington, D.C. 

PHOTOMETRIC CHARACTERISTICS OF SEMIFLUSH 
AIRPORT LIGHTS 

A. C, Wall [1970] 57 p 
(NBS-10121) Avail: NTIS 

The intensity distribution characteristics of semiflush airport 
approach and runway lights are presented. As installed these lights 
project one-half or one inch above the pavement surface. The lights 
may be separated into two generic groups: (1) capsule-type lights 
using tubular halogen-cycle lamps with lens-type optical systems, 
and (2) prismatic-head lights using PAR-type sealed reflector lamps 
with their beam axes vertical, and with prisms to redirect the 
beams to near-horizontal directions. Intensity distribution data of at 
least one light of the principal sub types of each generic group are 
included Author 


N71-22455^ National Bureau of Standards, Washington, D.C. 

OPERATIONAL TESTS OF DUAL BASELINE 
TRANSMISSOMETER SYSTEMS 

J. C. Wilkerson, J W. Simeroth. and James E. Davis 15 Sep 
1970 14 p 

(NBS-10339) Avail; NTIS 

A Skopograph Duplex dual-baseline transmissometer system was 
installed and operated for four months to determine operational 
performance of the system A system of standard transmissometers 
with similar baselines was placed beside the test system to provide 
data for comparison The output data from both systems were 
recorded photographically by a special photo-pack. The Skopograph 
equipment operated through the test period with no failures The 
most important maintenance requirement was the need for cleaning 
the windows of the field units approximately twice each week 
Several features of the performance and records that could 
require special treatment in processing the data and evaluating the 
performance are discussed Author 


N7 1-22456)^ National Bureau of Standards. Washington. D.C. 
Photometry Div. 

DEVELOPMENT. TESTING, AND EVALUATION OF VISUAL 
LANDING AIDS Consolidated Progress Report, 1 Jul. 30 
Sep. 1970 
12 Jan, 1971 14 p 
(NBS-10508) Avail: NTIS 

Evaluations of several types of aircraft approach and landing 
systems are presented. Subjects discussed are: (1) aviation ground 
lighting. (2) development, testing, and evaluation of visual landing 
aids, (3) operational tests of Dual-Baseline Transmissometer system, 

(4) photometric measurements of a deck-landing projector sight, and 

(5) DCA type lamp for Fresnel Optical Landing System. Author 


N71-22467 Cornell Univ., Ithaca, N.Y. 

AERODYNAMIC SOUND PRODUCTION AND THE METHOD 
OF MATCHED ASYMPTOTIC EXPANSIONS 

Roy Keith Amiet (Ph D. Thesis) 1969 113 p 

Avail: Univ. Microfilms: HC $5.60/Microfilm $3,00 Order No. 

70-5974 

The method of matched asymptotic expansions is first applied 
to problems of sound generation by a body in an infinite fluid. The 
method is then extended to include a free stream flowing over the 
sound source. If the Mach number is less than one but is not 
small, slender body theory is assumed and the equations are 
linearized. The resulting modified wave equation is transformed to 
the usual wave equation by using a Lorentz and a Galilean 
transform, and the flow in this transformed plane is divided into an 
inner incompressible and an outer acoustic region. The effect of 
the shed vortices (for airfoil problems) on the order of the error 
is considered. The sound produced by a pulsating airfoil in a stream 
and the perturbation of a one dimensional sound wave by a 
moving elliptical airfoil are calculated as examples. In conclusion, the 
method of matched asymptotic expansions, when applicable, 
provides a simple method of determining acoustic sound fields. 

Dissert. Abstr. 

N71-22469|^ National Aerospace Lab,, Tokyo (Japan). 
AERODYNAMIC NOISE OF A CIRCULAR DOUBLE JET 
Nagamasa Kono Sep. 1970 18 p refs In JAPANESE; ENGLISH 
summary 

(NAL-TR-212) Avail: NTIS 

The noise characteristics of a jet issuing from a coaxial 
double nozzle, of diameters of 3 cm and 6 cm respectively, are 
compared with those of a single jet. The far field sound pressure 
levels and spectrum at the mesh points, 3 m from the nozzle exit 
and at 30, 45, 60 and 90 degrees from the jet axis, respectively, 
were measured under various conditions of by-pass ratio, jet 
pressure and Mach number. At subsonic speeds, the maximum noise 
reduction was 4 db, corresponding to a mass flow ratio of 1.2 at 
75% thrust increase. The reduced sound levels are mainly due to 
high frequency components, while the Strouhal number remains 
0.24. At sonic speeds, the maximum noise reduction was about 10 
db which is due to delayed shock turbulence interaction. At the 
same flow conditions mean velocity profiles and velocity fluctuation 
in the axial direction are investigated to clarify the mutual relation 
between the reduced noise, mean shear rate, and the turbulence 
characteristics. The results were that the maximum velocity 
fluctuation in the double jet was reduced to 1/3 of the single jet, 
which causes considerable noise reduction with alleviation of mean 
shear Author 

N71-22472^ National Aeronautical Lab , Bangalore (India) 

SOME REMARKS ON MULTHOPP'S SUBSONIC 
LIFTING SURFACE THEORY 

P Ramamoorthy Mar. 1970 12 p refs 
(NAL-TN-24) Avail: NTIS 

Multhopp's subsonic lifting surface theory, introducing 
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interpolation functions to facilitate the integration in the spanwise 
direction, is reviewed. The interpolation functions were derived, 
using the least square approximation. Author 


N71 -22476^ National Aeronautical Lab.. Bangalore (India). 

WIND TUNNEL PRESSURE REGULATING SYSTEMS 

S. Balakrishna Feb. 1970 27 p refs 
(NAL-TN-22) Avail: NTIS 

The design aspects of the flow control system are discussed with 
reference to wind tunnels at the National Aeronautical Laboratory. 
Bangalore. A system model is obtained and the effects of various 
disturbances and their effects on the regulating accuracy are 
discussed. Author 


N71-22485i^ California Univ.. La Jolla. Dept of the Aerospace 
and Mechanical Engineering Sciences. 

A KOITER TYPE METHOD FOR FINITE ELEMENT 
ANALYSIS OF NONLINEAR STRUCTURAL BEHAVIOR. 
VOLUME 1: THE MODIFIED STRUCTURE METHOD Final 
Report, 1 7 Oct. 1 969 1 7 Oct. 1 970 

R. T Haftka. R H. Mallett, and W Nachbar Wnght-Patterson AFB, 
Ohio AFFDL Nov 1970 259 p refs 
(Contract F336 1 5-69-C- 1 899) 

(AD-717740; AFFDL-TR-70*130-VoM) Avail: NTIS CSCL20/11 
Koiters method for the asymptotic analysis of post-buckling 
behavior is reformulted m finite element notation for application to 
structures idealized by finite element models. Koiters method is 
herein adapted to a general class of structures exhibiting the 
common snap-through (limit point) type of buckling. This is 
referred to as the Modified Structure method It is accomplished by 
modification of the actual energy functional to create a hypothetical 
modified structure having a strictly linear pre-buckling path along 
which buckling must be of the bifurcation type. The analysis of the 
actual structure is then accomplished by application of Koiters 
method through consideration of the actual structure as ar> imperfect 
version of the modified structure. The effects of pre-buckling 
nonlinearity are approximated asymptotically. The use of the Modified 
Structure method in conjunction with direct methods of nonlinear 
analysis is examined A highly accurate finite element representation 
is employed m presenting a comprehensive numerical evaluation of 
the Modified Structure method of analysis on the basis of a 
number of planar frame problems. Author (GRA) 

N71-22494/j^ Glasgow Univ. (Scotland). Dept, of Aeronautics 
and Fluid Mechanics. 

THE ROLE OF HEAT CONDUCTION IN LEADING EDGE 
HEATING: THEORY AND EXPERIMENT 

T. Nonweiler. H. Y. Wong, and S. R. Aggarwal Jun. 1969 62 p 
refs 

(Rept-6901) Avail; NTIS 

The effect of heat conduction of material on the temperature 
distribution in the vicinity of a wing leading edge in hypersonic 
flight is investigated. The theory is based on a conducting plate 
subjected to aerodynamic heating. It is found that the role played 
by the conductivity of the material and the leading edge thickness 
in moderating the nose temperature is very significant. Detailed 
discussions of the numerical solutions for various shapes of leading 
edge are given. An experimental technique was developed bV 
which a number of models representing a wing leading edge can 
be tested and the results thus obtained are compared with those 
predicted by the theory. Author 


N71-22503|^ Aeronautical Research Labs , Melbourne (Australia). 

THE GOBLIN Mk35 ENGINE: INVESTIGATION OF NOISE 
AND VIBRATION 

J. E. Williams and D. H. Edwards Apr. 1970 87 p refs 


(ARL/ME-127) Avail: NTIS 

Some Goblin Mk 35 engines in R.A.A.F service developed 
unusual noise and vibration in flight at altitudes above about 
17.000 feet. An investigation showed that the noise and vibration 
were caused by unstable airflow in the engine, which resulted in 
pressure pulsations in the combustion system. The instability was 
found to originate in the compressor vaneless diffuser space under 
conditions of high internal Mach Number which occurs at high 
engine speed and low inlet air temperature. While the cause of the 
instability was not determined precisely, evidence indicated that it 
was probably caused by boundary layer flow separation on the rear 
wall of the vane less diffuser space. The compressor modification 
which gave rise to the instability increased the radial depth of the 
vaneless space, potentially decreasing the stability of the boundary 
layer flow; the actual occurrence of instability depended upon the 
air flow distribution around the engine. The disturbance was shown 
to have no effect upon the mean performance, and to present no 
hazard to the safe operation of the engine. Some alleviation of the 
condition was shown to be possible by engine nozzle area 
modification to increase the engine airflow, and by modifications 
designed to improve the uniformity of airflow distribution around the 
engine. Author 

N71-2251^ Toronto Univ. (Ontario). Inst, for Aerospace Studies. 

INSTITUTE FOR AEROSPACE STUDIES Annual Progress 

Report, 1970 

Nov. 1970 225 p refs 

Avail; NTIS 

Research is summarized on the following topics; mechanics 
of raiefied gases; plasma dynamics; combustion, expiosions. 
hypervelocity, and two-phase flows; MHD power generation and 
earth resource satellites; aerodynamic noise; subsonic aerody- 
namics; space dynamics; materials science and structures; rocket 
research; space simulation and surface interactions; high tempera- 
ture gas dynamics and gas physics; laser excitation diagnostics 
and environmental sensing: flight and air cushion transportation; 
atmospheric trace gas studies; sonic boom; and industrial and 
architectural aerodynamics. N.E.N. 

N71-22527*^ Battelle Memorial Inst,, Columbus, Ohio. 

ANALYSIS OF BRINELLING FAILURE OF BEARINGS FROM 
VIBRATION TESTED PLV FANS Summary Report 

W. A. Glaeser. S. K, Batra, and R. H. Prause 8 Jun. 1970 51 p 
Sponsored by NASA 

(NASA-CR-117855) Avail: NTIS CSCL13I 

Brinelling damage was identified in PLV fan bearings as 
the cause for noisy running after exposure to a random-vibration 
environment. Assuming a maximum Hertz stress of 460,000 psi 
to produce brinelling, the maximum axial load for the fan bearing 
was calculated as 43 pounds. Dynamic analysis of the 
rotor-bearing-spring system revealed that with one preload spring^ 
the maximum predicted axial load would be 297 pounds. It was 
determined that reduction in maximum bearing loads under 
vibration conditions could be achieved by reducing the rotor natural 
frequency and by increasing the damping through using a soft spring 
system When a system of five springs at each end of the rotor 
was considered, the bearing load predicted was 58 pounds. Actual 
vibration tests using the 5-spring preload configuration resulted in 
reduction of bearing damage. A bearing load-capacity computer 
program was written so that, given the bearing parameters, inner 
race diameter, ball diameter, diametral clearance, total curvature of 
the race groove and number of balls, the limiting axial load can 
be determined using maximum Hertz stress. Author 


N71 -22538* Goodyear Aerospace Corp., Akron, Ohio. 

DESIGN, FABRICATION, AND STATIC TESTING OF 
ATTACHED INFLATABLE DECELERATOR (AID) MODELS 

G. L. Faurote 1 Mar. 1971 95 p refs 
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(Contract NASI -9726) 

(NASA-CR-1 11831; GER- 14940) Avail; NTIS CSCL01C 

Three attached inflatable decelerator models were designed 
and fabricated for supersonic wind tunnel evaluation. The models 
incorporate four quick-release aeroshell inlets to accomplish 
deployment and four canopy inlets to effect final canopy 
pressurization. It was demonstrated by a rapid inflation test that the 
model's inlet release system and packaging and deployment system 
are workable. E.M.C. 


N71-22568*j^ National Aeronautics and Space Administration 
Lewis Research Center. Cleveland, Ohio. 

COMPUTER PROGRAM DESCRIBING TURBINE 
AERODYNAMIC REQUIREMENTS, APPROXIMATE 
EXTERNAL BLADE GEOMETRIES. AND COOLANT FLOW 
REQUIREMENTS FOR A TWO STAGE AXIAL FLOW 
TURBINE 

Keith A. Furgalus, David G Evans, and Michael R Vanco 
Washington Apr. 1971 59 p refs 
(NASA-TM-X-2229; E-6014) Avail: NTIS CSCL 24 E 

A computer code is described which generates aerodynamic 
and thermodynamic designs for a two-stage cooled or uncooled 
axial-flow turbine. A free vortex flow model is used to generate hub, 
mean, and tip velocity diagrams From these diagrams, inner-stage 
temperatures and pressures, approximate externa! blade shapes, 
external blade surface areas, and turbine blade and wall coolant 
airflow requirements are computed Inner-stage temperatures and 
turbine annulus areas are adjusted to include the effects of the mass 
flow and energy addition of the blade cooling air. Author 


N71-22589*)j( National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

ANALOG ANALYSIS OF THE HEAVE RESPONSE AND 
CONTROL OF A PLENUM TYPE AIR CUSHION VEHICLE 

Jack D Leatherwood Washington Apr. 1971 31 p refs 
(NASA-TN-D-6257; L-7227) Avail: NTIS CSCLOIC 

An analytical investigation was conducted to determine 
the basic heave response characteristics of a plenum-type tracked 
air-cushion vehicle as a function of vehicle operating parameters. 
In addition to determining basic characteristics, the effect of an 
active lip control system on the vehicle dynamic response was 
investigated Nonlinear equations describing the dynamic and 
thermodynamic state of the air-cushion system were derived, and 
the response of the system to sinusoidal perturbations of the 
guideway was obtained with the use of an analog computer. Results 
are presented in terms of vehicle-to-guideway motions and vehicle 
accelerations experienced during fundamental and subharmonic 
oscillations. Author 

N71-22590*/^ National Aeronautics and Space Administration. 
Langley Research Center. Langley Station, Va. 

DEVELOPMENT OF A SIMULATOR FOR STUDYING 
SIMPLIFIED LUNAR ESCAPE SYSTEMS 

George J Hurt, Jr, David B. Middleton, and Marion A. Wise 

Washington Apr. 1971 46 p refs 

(NASA TN-D-61 11; L 7364) Avail; NTIS CSCL 14B 

A lunar-escape-system simulator was designed and fabricated 
to be used as a research tool to study problems related to lunar 
escape and simplified manual guidance and control. The design 
involved a two-man platform with instruments and controllers 
mounted on a strain gage base. Most of the vehicle characteristics 
and control logic were contained in the computer program; thus 
a wide range of vehicles (including the lunar flying vehicles) and 
guidance and control systems could be studied. The computer 
program was compared withan independent computer program with 
good agreement During checkout operations the subjects were 
able to adapt to the equipment with a minimum of training and 
instruction in the operation of the simulator. Author 


N71-22593^ Cornel! Aeronautical Lab., Inc., Buffalo, N Y. 
Aerodynamic Research Dept. 

RESEARCH ON ADVANCED GASDYNAMIC TEST 
FACILITIES. PART 2: LASER-FLUID INTERACTION 

STUDIES Final Technical Report, lJul. 1966 30Jun. 1970 

John W. Daiber, Ronald G Rehm, and Herbert M Thompson 
Wright-Patterson AFB, Ohio ARL Oct. 1970 41 p refs 
(Contract .AF 33(61 5)-5389) 

(AD-717728; CAL-AD-2297-A-3-Pt-2; ARL-70-0236) Avail: NTIS 
CSCL 14/2 

The report describes experimental and theoretical studies 
conducted on the application of lasers to aerodynamic facilities. 
The experimental program is concerned with the response of a gas 
to a high-intensity ruby laser beam The primary diagnostic 
tools are high-speed streak cameras and x-ray emission monitors. 
Experiments were performed in both a spatially uniform gas and in 
a free-jet expansion. In the latter configuration, fast moving fronts 
of bright luminosity are propagated back into the high-density 
reservoir by the absorption of the laser energy The theoretical effort 
was concerned with describing the types of fluid responses to laser 
energy additiori through both analytical and numerical analysis 

Author (GRA) 


N71-22614*jj( National Aeronautics and Space Administration. 
Flight Research Center. Edwards, Calif. 

AN INVESTIGATION OF TWO VARIATIONS OF THE GAS 
GENERATOR METHOD TO CALCULATE THE THRUST OF 
THE AFTERBURNING TURBOFAN ENGINES INSTALLED 
IN AN F-111A AIRPLANE 

Frank W. Burcham. Jr. Washington Apr. 1971 30 p refs 
(NASA-TN-D-6297: H-643) Avail: NTIS CSCL 21 E 

Two variations of the gas generator method for calculating 
the net thrust of the afterburning turbofan engines installed in an 
F-111A airplane are investigated. An influence coefficient study 
and two ground thrust tests were performed It was found that the gas 
generator method can be successfully applied to an afterburning 
turbofan engine. At static conditions with two engines operating, 
-F or - 2 percent accuracy can be achieved for most power 
settings using either the method based primarily on nozzle total 
pressure and area (PTA) or the method based primarily on nozzle 
total temperature and weight flow (TTW). For in-flight conditions 
the influence coefficient results indicated that the accuracy of the 
TTW method was about + or - 3 percent, whereas the accuracy 
of the PTA method was about + or 5 percent for a military 
power setting. With either calculation method, additional errors in 
calculated thrust of + or - 2 percent could result from high inlet 
flow distortion. If accurate thrust values are required, both thrust 
calculation methods should be used Author 


N71-22620*^ National Aeronautics and Space Administration. 

Langley Research Center, Langley Station, Va 

SUMMARY OF CENTER OF-GR A VITY ACCELERATIONS 

EXPERIENCED BY COMMERCIAL TRANSPORT AIRPLANES 

IN LANDING IMPACT AND GROUND OPERATIONS 

Paul A. Hunter Washington Apr. 1971 66 p refs 

(NASA-TN-D-6124; L-7483) Avail: NTIS CSCLOIC 

Data are presented on incremental normal accelerations 
due to landing impacts and to ground operations associated with 
taxi, takeoff, and landing NASA VGH recorders, installed in a total 
of 38 turbine-powered airplanes of both foreign and domestic 
airlines, were used to obtain the data Limited data on longitudinal 
deceleration during landing are also presented Author 


N71-22622*/j( National Aeronautics and Space Administration 
Langley Research Center, Langley Station, Va 

SUBSONIC AERODYNAMIC CHARACTERISTICS OF A 
HIGHLY SWEPT FIXED WING CONFIGURATION WITH 
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VARIATION IN WING DIHEDRAL ANGLE 

William P Henderson Washington Apr. 1971 45 p refs 
(NASA-TM-X-2261; L-7473) Avail: NTIS CSCL01A 

An investigation to determine the effects of wing- dihedral angle 
on the aerodynamic characteristics of a highly swept fixed-wing 
configuration was conducted. The tests were conducted at a Mach 
number of 0 168. at angles of attack of - 5 deg to 22 deg. and 
at sideslip angles of 0 deg and 4- or - 5 deg. The effects of the 
addition of vertical tails, vertical-tail cant angle, and leading-edge 
flap deflection on the aerodynamic characteristics are also included. 

Author 


N71-22625*^ AiResearch Mfg. Co.. Los Angeles. Calif. 

AN ANALYTICAL STUDY OF HYDROGEN COOLED PANELS 
FOR APPLICATION TO HYPERSONIC AIRCRAFT 

W. G. Flieder, C. E. Richard, O. A. Buchmann. and F M Walters 
Washington NASA Apr, 1971 201 p refs 
(Contract NAS1 -5002-1) 

(NASA-CR-1650; Rept-68-3667) Avail; NTIS CSCL 20M 

Results of an engineering design study of flat, hydrogen-cooled, 
structural panels for heat fluxes up to 500 Btu/sec-sq ft and 
pressure loads up to 250 psi are presented. Three basic conceptual 
designs, with varying degrees of integration of the thermal protection 
and structural functions of the panel, are evolved; minimum panel 
weights are obtained; and the ranges of applicability of the various 
concepts are established. Detailed procedures used to analyze and 
optimize panel design are included. Author 

N7 1-22626 Advisory Group for Aerospace Research and Devel- 
opment. Paris. France). 

NEW EXPERIMENTAL TECHNIQUES IN PROPULSION AND 
ENERGETICS RESEARCH 

David Andrews and Jean Surugue. eds Oct. 1970 637 p refs 
Conf. held at Munich. 1115 Sep 1 967 

(AGARD- CP-38) Copyright Ayaif: Technivision, Bray wick House. 
Maidenhead. Berks, Engl. US Distributor; Circa Publications Inc.. 
415 Fifth Ave , Pelham, New York 10803 (Attn. Mr. A. L, Candido) 
The experimental techniques developed for diagnosing high 
velocity flows include shock tubes, optical methods, enthalpy 
probes, mass spectrometry, molecular beams, measurements using 
ionization, plasma flow measurements, and gas chromatography. 


N71-22630 Sheffield Univ. (England). 

COMBUSTION RESEARCH IN A SHOCK TUNNEL 
J. Swithenbank and R. J. Parsons In AGARD New ExptI Tech 
in Propulsion and Energetics Res. Oct. 1970 p 91 122 refs 

Sponsored in part by Min. of Technol. 

Copyright. Avail. Technivision. Braywick House, Maidenhead. Berks, 
Engl. US Distributor: Circa Publications Inc., 415 Fifth Ave., 
Pelham. New York 10803 (Attn. Mr. A. L. Candido) 

In addition to conventional pressure and shock speed 
instrumentation , the feasibility of the measurement of gas velocity 
by electromagnetic induction was studied and found to be a 
promising technique at the higher flight speeds Radio frequency 
probes were used to indicate its magnitude. High speed gas sampling 
valves are used to measure the fuel concentration in the mixing 
region, however care must be taken with probe design The proven 
value of flow visualization techniques are attained by high speed 
cine photography. Author 


N71 -22633 AC Electronics-Defense Research Labs.. Santa 
Barbara, Calif. 

AEROPHYSICS RESEARCH BASED ON FREE FLIGHT 
RANGE MEASUREMENTS 

A. Q. Eschenroeder, H. H. King, and K. S. Wen !n AGARD 
New Exptl. Tech, in Propulsion and Energetics Res. Oct. 1970 


p 165-188 refs 

Copyright. Avail; Technivision, Braywick House, Maidenhead. Berks, 
Engl. US Distributor; Circa Publications Inc., 415 Fifth Ave., 
Pelham, New York 10803 (Attn. Mr. A. L. Candido) 

The recent advances in techniques which have significantly 
extended the application of free-flight ranges to the study of 
high temperature gas-dynamic phenomena are discussed with the 
improvements in the resolution of information available from 
laboratory scale flight investigations. Two approaches are followed 
in relating subscale and full scale observations; direct scaling and 
evolution of theoretical description. In the first approach, 
classical results of similitude are extended to include modeling of 
nonequilibrium chemistry. The second approach requires a detailed 
mathematical model that contains the essential physical features 
of interest. The model is refined using the experimental findings. 
Within the scope of this theoretical system observations of both small 
and large scale events are predictable. Evidently, the analytical 
approach is the more general of the two. Author 


N7 1-22635 Rolls-Royce, Ltd., Bristol (England). Engine Div. 

THE USE OF A GUN TUNNEL FOR HYPERSONIC INTAKE 
CALIBRATION 

R Hawkins and E Carlton In AGARD New Exptl. Tech. In 
Propulsion and Energetics Res. Oct. 1970 p 211-240 refs 

Copyright, nvaif; Technivision, Braywick House. Maidenhead. Berks. 
Engl. US Distributor; Circa Publications Inc., 415 Fifth Ave.. 
Pelham, New York 10803 (Attn. Mr. A. L Candido) 

The use of a gun tunnel as a low temperature test facility 
for hypersonic intake research was studied with the techniques 
suitable for calibrating intakes for both supersonic and subsonic 
combustion ramjet engines One of the major advantages of the gun 
tunnel is the ability to establish supersonic throat flow within the 
intake, without recourse to variable geometry. This, coupled with 
the fact that the flow duration is short (typically 30 to 100 
millisecorKls), has led to great stmplificatTon and economy in intake 
model construction. In the case of an intake for a supersonic 
combustion engine where the blockage of multitube rakes would be 
unacceptable, a high speed pitot traverse technique was successfully 
developed. For the more difficult case of the subsonic combustion 
intake, it is necessary to cover a range of back pressures up to 
the critical value. This has been achieved by fitting a specified 
volume to the intake, in which the rate of pressure rise is slow 
enough to permit a transient calibration procedure to be adopted. 
Tests were made in a conventional wind tunnel facility to check 
the validity of the results obtained. Author 


N71-22637 Office National d'Etudes et de Recherches 
Aerospatiales, Paris (France). 

VISUALIZATION OF LOW VOLUMETRIC MASS 

(VISUALISATION A FAIBLE MASSE VOLUMIQUE] 

Claude Veret In AGARD New Exptl Tech in Propulsion and 
Energetics RES. Oct 1970 p 257 269 refs In FRENCH; 
ENGLISH summary 

Copyright, Avail: Technivision. Braywick House, Maidenhead, Berks. 
Engl. US Distributor: Circa Publications Inc, 415 Fifth Ave.. 
Pelham, New York 10803 (Attn Mr A. L Candido) 

The schlieren and phase contrast methods used for the 
visualization of supersonic flow are revised Both methods are 
described and their sensitivies are compared Examples of wind-tunnel 
hypersonic flow visualizations are given The conditions for the 
application of these methods to the visualization of flows that are 
themselves luminous (plasmas and flames) are indicated. Author 

N7 1-22639 Deutsche Versuchsanstalt fur Luft- und Raumfahit. 
Stuttgart (West Germany) 

MEASUREMENTS WITH AERODYNAMIC PROBES IN 
PLASMA JETS PRODUCED BY ELECTROTHERMAL AND 
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HALL CURRENT ACCELERATORS 

S. Krause In AGARD New Exptt. Tech in Propulsion and 
Energetics Res, Oct, 1970 p 301 -335 refs 

Copyright. Avail: Technivision, Braywick House, Maidenhead, Berks, 
Engl. US Distributor: Circa Publications Inc., 415 Fifth Ave., 
Pelham, New York 10803 (Attn. Mr, A. L, Candido) 

The measurement of macroscopic aerodynamic quantities 
in plasma jets which contribute largely in obtaining a better 
understanding of the phenomena in electric plasma accelerators is 
studied A survey is given of early and recent experiments performed 
at the Institut fur Plasmadynamik, D V L,, Stuttgart, with common 
and new types of aerodynamic probes. Radial distributions of Pitot 
pressure, stagnation enthalpy, mass and energy fluxes and other 
quantities in plasma jets emerging from electrothermal and Hall 
current accelerators are presented A graphical iteration method is 
described for the determination of any thermodynamic values and 
the plasma velocity from the measured quantities An interesting ex- 
ample shows the calculation of an unknown quantity by simultane- 
ous use of aerodynamic and nonaerodynamic experimental results 
the axial velocity in a Hall current accelerator is derived from 
aerodynamic yaw probe determination of the swirl angle and 
spectroscopic Doppler effect measurement of the azimuthal velocity 

Author 

N71-22640 Centre National de la Recherche Scientifique, 
Meudon (France) Lab. d'Aerothermique 

EXPERIMENTAL STUDY OF THE LAMINAR BOUNDARY 
LAYER WITH CATALYTIC REACTION OF THE WALL 
lETUDE EXPERIMENTALE DUNE COUCHE LIMITE 
LAMINAIRE FIGEE AVEC REACTION CATALYTIQUE A LA 
PAROI] 

G. Lassau and E A. Brun In AGARD New Exptl. Tech, in 
Propulsion and Energetics Res Oct 1970 p 337 355 refs 
In FRENCH: ENGLISH summary 

Copyright Avail Technivision, Braywick House, Maidenhead, Berks, 
Engl. US Distributor: Circa Publications Inc, 415 Fifth Ave., 
Pelham, New York 10803 (Attn Mr, A L Candido) 

The transformation of air components, due to the marked 
increase in temperature, during reentry is studied in the shock 
wave It is assumed that there is an equilibrium flow in the shock 
layer, but the temperature in the vicinity of the wall is lower; 
chemical equilibrium no longer exists as the reaction time is too 
long in comparison with the residence time in the boundary layer; 
and the gas along the wall is in a metastable state Experimental 
evidence of the catalytic effect of the flat wall parallel to the flow 
on the concentration in the boundary layer is given. The theory 
shows that from the concentration profiles in the layer, the wall 
concentrationcan be obtained Concentration curves are obtained by 
three different methods ( 1 ) By means of an enthalpy probe giving 
the activated nitrogen concentration in the boundary layer; (2) By 
injecting a carbide in the activated nitrogen and studying the 
luminosity: and (3) By mass spectrometry of cyanhydric acid. The 
three methods give similar results. Author 


N7 1-22666 Iowa State Univ of Science and Technology, Ames 

NATURAL FREQUENCIES OF VIBRATION OF A 
TRIANGULAR INFLATABLE WING MODEL 

Lo-Ching Hua (Ph D Thesis) 1969 136 p 

Avail Univ Microfilms: HC $6,60/Microfilm $3 00 Order No. 
70-7705 

The influence coefficients, natural frequencies and mode 
shapes of vibration of a triangular inflatable wing are computed 
The influence coefficients of the wing are computed by two 
different mettiods The first is an iterative method based on the 
linear theory of inflatable plates and engineering beam theory. The 
wing IS treated conceptually as a composite structure made from 
an edgeless inflatable plate and two semi-circular stiff edges. The 
second approach is by means of the stiffness matrix method. In 


this method, the wing is simulated physically by a system of spars 
and ribs that are orthogonal to each other. In each case, the 
natural frequencies and mode shapes of vibration are computed 
from these influence coefficients by means of a lumped-parameter 
method. All of the analytical results obtained in this study correlate 
very well with experimental works. Dissert. Abstr. 


N71 -22667 Iowa State Univ of Science and Technology, Ames 

APPLICATION OF SELECTED FINITE DIFFERENCE 
TECHNIQUES TO THE SOLUTION OF CONICAL FLOW 
PROBLEMS 

Paul Kutler (Ph D. Thesis) 1969 213 p 

Avail: Univ. Microfilms: HC $9. 70/Microfilm $3 00 Order No. 
70-7713 

The inviscid flow fields about a pointed circular cone and 
a flat-top or conical wing-body configuration both at angle of 
attack are determined by applying first and second order differencing 
schemes to the gas-dynamic equations (in conservation-law form) 
and by utilizing the self-similar or conical nature of the flow field. 
A survey and analysis which includes an experimental and 
theoretical stability study of these finite difference schemes is 
performed. The purpose of the cone study is to develop a numerical 
method which will predict the flow field when the angle of attack 
is increased far enough such that embedded shock waves are 
formed on the lee side of the cone as a result of the large 
cross-flow velocities Dissert Abstr 


N71-22672*/^ Northrop Corp.. Hawthorne, Calif. Aircraft Div. 

FLOW FIELDS OVER SHARP EDGED DELTA WINGS WITH 
ATTACHED SHOCKS 

S. A. Powers and E, R. Beeman, Jr, Washington NASA Apr. 
1971 67 p refs 
(Contract NASI -7850) 

(NASA-CR-1738) Avail: NTIS CSCL 20D 

The problem of supersonic and hypersonic flow of an inviscid 
ideal gas over conical wings with sharp leading edges and attached 
shock waves has been treated using the three-dimensional method of 
characteristics. Solutions for both the expansion and compression 
side have been developed and provided as highly automated 
computer programs These programs provide for wing cross sections 
of flat plate, modified wedge, or general conic shapes. Since the 
flow fields on upper and lower surfaces are independent the total 
wing shape can be a combination of any two of these three 
shapes. These solutions require from one to three minutes on a CDC 
6600 computer and provide an accurate description of the flow 
field between the body and the external boundary (the shock wave 
on the compression side and the free stream on the expansion 
side). Results from these programs are compared with experimental 
and theoretical data Author 

N71-22674 New York Univ., N Y. School of Engineering and 
3ci6nc6 

NUMERICAL SOLUTION OF SEVERAL STEADY WAKE 
FLOWS OF THE MIXED SUPERSONIC/SUBSONIC TYPE BY 
A TIME-DEPENDENT METHOD 

John Istvan Erdos (Ph.D, Thesis) 1969 79 p 

Avail; Univ. Microfilms: HC $4, 20/Microfilm $3.00 Order No. 
70-9772 

The analysis of steady, mixed supersonic/subsonic flow 
fields involved difficulties associated with the elliptic character of 
the differential equations governing the subsonic regime, and the 
resulting interactions between the subsonic and supersonic regions. 
The complexities of a mixed elliptic-hyperbolic problem can be 
effectively circumvented by transforming it into a purely hyperbolic 
problem through introduction of an additional, albeit artificial, time 
variable. The present investigation considers the near wake of a 
flat-based slender body at supersonic speeds in the context of this 
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type problem. Inviscid solutions are obtained by a finite-difference 
method known as the two-step Lax-Wendroff technique. This study 
demonstrates that an inviscid model of the closed near wake 
exhibits remarkable agreement with the available experimental data 
at even moderately low Reynolds numbers. Dissert Abstr. 


N71-22680*^ National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

COOLING AIRFLOW THROUGH A STATIONARY TURBINE 
DISK AND BLADE 

Frederick C. Yeh, David J. Poferl, Reeves P. Cochran, and Hadley 
T. Richards Washington Apr. 1971 44 p refs 
(NASA-TM-X-2171; E-6006) Avail; NTIS CSCL20D 

The cooling-air pressure changes through a stationary turbine 
disk and blade assembly and the airflow distribution within a 
blade were determined experimentally. Tests were conducted with 
room-temperature air over a range of inlet pressures from 28 to 
100 psia and flow rates from 0,12 to 0 45 Ib/sec. Based on 
demonstrated agreement between measured and calculated rotor 
disk and blade pressures, an analytical procedure is proposed for 
predicting the cooling-air pressure changes through the rotor disk 
and blade during engine operation. Author 

N71 -22699*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

HIGH TEMPERATURE TURBINES 

Jack B. Esgar and R. A. Reynolds (Dept, of Ind.. Trade, and Com., 
Ottawa) Paris AGARD Feb 1971 7 p refs Presented at 

the 36th Meeting of the Propulsion and Energetics Panel. Florence. 
21 -25 Sep. 1970 

(NASA-TM-X-67123: AGARD-AR-29-71) Avail; NTIS CSCL21E 
State of the art review of high temperature turbine technology 
was provided at this conference. The following topics were covered 
by papers presented; problems involved in cooling small turbines, 
application of turbine blade cooling to engines, selection of high 
temperature and cooled turbine materials, heat transfer 
measurement techniques, and an evaluation of the techniques of 
film, convection, and transpiration cooling EMC 

N71-22702 South Carolina Univ.. Columbia. 

COMBINED FREE AND FORCED LAMINAR 
NON-NEWTONIAN CONVECTION IN A VERTICALTUBE 

Wilbur Joseph Marner (Ph D. Thesis) 1969 116 p 

Avail; Univ. Microfilms; HC $5. 80/Microfilm $3.00 Order No. 

70-9306 

Heat transfer to a power law fluid flowing in a constant 
wall temperature vertical tube was studied. Except for a linear 
variation of density with temperature, all properties were assumed 
to be constants. An initially fully developed velocity profile was 
assumed for the analysis. Nondimensionalization of the governing 
equations showed the parameters controlling the problem to be; 
flow behavior index n. Prandtl number Pr. and the Grashof over 
Reynolds number ratio Gr/Re. The dimensionless groups are defined 
in the generalized sense for power law fluids. The governing 
equations were solved numerically for a range of the parameters. 
Mean Nusselt numbers, dimensionless pressure drop, and typical 
developing dimensionless velocity and temperature profiles are 
presented. Results show that distortion of the velocity profile due 
to free convection effects can increase the heat transfer and 
pressure drop significantly. Dissert. Abstr. 


N71-22712 Pennsylvania Univ., Philadelphia. 

THE DYNAMIC RESPONSE OF AXIALLY COUPLED 
TURBOROTORS 

Donald George Lemke (Ph D Thesis) 1969 124 p 

Avail: Univ Microfilms: HC $6,00/Microfitm S3 00 Order No 

70-7821 


An analytical investigation of the effect of coupling 
characteristics on the response of axially coupled sets of turborotors 
is presented. A digital computer program based on transfer matrix 
techniques and utilizing a coupling fixity matrix was developed. 
Gyroscopic effects and both shaft as well as coupling orthotropy 
were included in the program. Linear bearings were assumed and 
the motion was restricted to synchronous precession An illustrative 
example, utilizing two axially coupled modified Prohl rotors, 
demonstrates that the nature of the coupling has a significant effect 
on the response characteristics of the rotor set. The coupling must 
be considered when writing balancing specifications and during 
actual balancing of the rotor set. It is shown that the axial coupling 
of turborotors can result in the unloading of particular bearings 
which may initiate journal instabilities that are known to be 
associated with light loading conditions Dissert. Abstr 


N71-22891 Purdue Univ., Lafayette, Ind. 

THEORETICAL STUDY OF LANDING MAT BEHAVIOR 
John Christopher Rosner (Ph D Thesis) 1969 198 p 
Avail; Univ. Microfilms; HC $9.00/Microfiim $3 00 Order No 
70-8962 

Mechanistic models are developed to help predict the behavior 
of landing mat systems. The first model, which is based upon 
elastic theory, is capable of duplicating the action of such systems 
under static loads. The associated assumptions are: (1) that an 
infinite beam is the structural equivalent of the mat; (2) that the 
subgrade is homogeneous: (3) that horizontal displacements within 
the subgrade are negligible; and (4) that the mat always remains in 
contact with the subgrade The model parameters are established 
from simulations of full-scale experimental tests. These parameters 
are also correlated with prototype test variables Results from 
prototype tests indicate that the model parameter k. the subgrade 
modulus, decreases as trafficking of the section progresses. Contrary 
to common belief the model behavior is found to be extremely 
sensitive to the magnitude of the subgrade modulus. 

Dissert Abstr. 


N7 1-23007* National Aeronautics and Space Administration. 
Marshall Space Flight Center, Huntsville. Ala. 

METEOROLOGICAL BALLOON Patent 

James R. Scoggins. Inventor (to NASA) Issued 12 Sep 1967 
(Filed? Jan. 1965) 7 p Cl 73-189 
(NASA-Case-XMF-04163; US-Patent-3.340.732; 
US-Patent-Appl-SN-424156) Avail; US Patent Office CSCL01C 
A meteorological balloon is described having high aerodynamic 
stability. The balloon contains uniform conical surface protuberances 
to provide roughness and stable boundary layer separation. E C. 


N71-23030* Jet Propulsion Lab., Calif. Inst, of Tech.. Pasadena. 
MODEL LAUNCHER FOR WIND TUNNELS Patent 

Harold P. Holway. Inventor (to NASA) Issued 19 Sep. 1967 (Filed 
2 Apr. 1965) 5 p 0.73-1^7 Sponsored by NASA 
(NASA-Case-XNP-03578; US-Patent-3.342.066; 
US-Patent-Appl-SN-445292) Avail; US Patent Office CSCL14B 
This invention is employed for studying the performance 
of a body in a high speed wind tunnel. A model launcher is 
positioned within the wind tunnel adjacent a viewing window. The 
model launcher includes a chamber and a piston movable within 
said chamber The piston ends in a rod having an end whereupon 
the body or model can be supported for a launching. The piston 
is held from moving while gas under pressure is introduced into 
the chamber. When the piston is released, the gas moves the 
piston and the rod until the piston is snubbed, whereupon the model 
can continue its movement into the wind in the chamber, and its 
operation in flight is studied through the window. 

Official Gazette of the U S Patent Office 
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N71 -23085* National Aeronautics and Space Administration. 
Flight Research Center, Edwards, Calif. 

HEAT FLUX MEASURING SYSTEM Patent 
Richard D. Baxter, inventor (to NASA) Issued 6 Feb. 1968 (Filed 
2 Jun. 1965) 4 p Ci. 73-190 
(NASA-Case-XFR-03802; US-Patent-3,367. 1 82; 
US-Patent-Appl-SN-460877) Avail: US Patent Office CSCL 20M 
A heat flux sensor is described which is adapated for mounting 
on research aircraft for determining the aerodynamic heat flux 
inflow to the skin of an aircraft or space vehicle. The thermally 
symmetrical rod-shaped sensor is mounted flush with the 
aerodynamic surface and is well insulated from the surrounding 
environment The sensor includes a heating circuit that detects 
thermal differentials between the skin and exposed end of the sensor 
and raises the exposed-end temperature to the skin temperature; 
a heating circuit that detects temperature differentials between the 
insulated and exposed ends of the sensor; and a heater power 
input monitoring device J.M. 

N71-23091 National Aeronautics and Space Administration, 
Langley Research Center, Langley Station, Va. 

FLUTTER SUPPRESSION USING ACTIVE CONTROLS 
BASED ON THE CONCEPT OF AERODYNAMIC ENERGY 

E. Nissim Washington Mar. 1971 115 p refs 
(NASA-TN-D-6199; L-7525) Avail: NTIS CSCLOIA 

The problem of flutter suppression is treated from an 
energy point of view, whereby the energy dissipated per cycle of 
oscillations is reduced to a quadratic form involving a diagonal 
matrix of energy eigenvalues which are of aerodynamic origin 
only A simplified binary bending torsion flutter of a wing strip is 
investigated by several systems: leading edge control surface, trailing 
edge control surface, and combined leading edge trailing edge 
control surfaces. In each case the control surfaces are allowed to 
be driven by a linear sensor, a rotational sensor, and a combined 
linear rotational sensor system. The results show that the flutter 
of the wing strip can be suppressed, a single control law being 
used, over a wide range of reduced frequencies, irrespective of the 
mass of the system, its stiffness, center of gravity location, elastic 
axis, the mode of vibration, and the Mach number (m the subsonic 
range). Parameters affecting the implementation of the control law, 
such as power requirements, phase lags, and amplitude gains, are 
investigated The extension of the results to three dimensional flow 
cases IS discussed, and the use of the flutter suppressor as a gust 
alleviator is also considered Author 

N71-23115*/^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station. Va. 

DYNAMIC AND STATIC WIND TUNNEL TESTS OF A 
FLOW DIRECTION VANE 

Norman R. Richardson Washington Apr 1971 22 p refs 
(NASA-TN-D-6193; L-7431) Avail; NTIS CSCL 14B 

Dynamic and static wind tunnel tests of a low-inertia 
flow-direction vane are described. The vane was designed to provide 
good dynamic response characteristics and was used for the in -flight 
measurement of gust velocities. Both subsonic and supersonic tests 
were conducted. The data indicated that the natural frequency of 
the vane is about one-half times the square root of the dynamic 
pressure (measured in N/sq m) or about three times the square 
root of the dynamic pressure (measured in psf). The data also 
indicated that the damping ratio is between 0.80 and 0 65 critical 
at sea level and varies approximately as the square root of the air 
density. Author 

N71 -231 National Aeronautics and Space Administration 
Lewis Research Center. Cleveland, Ohio 

EXPERIMENTAL WINDAGE STUDIES FOR HIGH SPEED 
ALTERNATORS 

S. H Gorland and E E Kempke [1971| 12 p refs Proposed 

for Presentation at 1971 Intersoc Energy Eng Conf , Boston, 3 6 


Aug 1971; sponsored by SAE 
(NASA-TM-X-67809) Avail: NTIS CSCL lOB 

Windage tests were conducted on two concentric rotor-stator 
configurations, in ambient air, producing Reynolds numbers as high 
as 100,000 A cylindrical 12 in. diameter rotor and an 8 in. 
diameter Lundell-type rotor were operated at speeds up to 36.000 
rpm. Gap-to-radius ratios of 0 01 to 0.04 were incorporated. Tests 
were also conducted with axial slots machined on the stator 
surface of the Lundell configuration to simulate electrical winding 
slots. The stators were mounted on a reaction-torque device so 
that viscous drag from the surface of the rotor would be measured 
Tests were also conducted to determine the pumping characteristics 
of the conical sections of the Lundell rotor. The results are 
presented and discussed. Author 


N71-23122*/^ Massachusetts Inst, of Tech.. Cambridge. 
Aerophysics Lab. 

DATA REDUCTION TECHNIQUES FOR USE WITH A 
WIND TUNNEL MAGNETIC SUSPENSION AND BALANCE 
SYSTEM Interim Technical Report. Nov. 1968 Jun. 1970 

George D, Gilliam Jun. 1970 70 p refs 
(Contract NASI -8658) 

(NASA-CR-1 1 1844; TR-167) Avail: NTIS CSCL 14B 

The equations relating the forces and moments exerted 
on a body by the magnetic fields produced by the MIT NASA 
prototype magnetic balance are presented. A computer program 
which will derive the aerodynamic coefficients for a body using 
these relations is listed along with a sample output A preliminary 
procedure for aligning the axis of the magnetic suspension system 
with a reference axis is detailed A procedure for determining 
dynamic-stability derivatives is outlined. Author 


N71-23124*^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 

EFFECT OF ENGINE POSITION AND HIGH-LIFT DEVICES 
ON AERODYNAMIC CHARACTERISTICS OF AN 
EXTERNAL-FLOW JET-FLAP STOL MODEL 
Charles C. Smith. Jr, Washington Mar. 1971 141 p refs 
(NASA-TN-D-6222; L-7581) Avail: NTIS CSCL01C 

An investigation was conducted to provide some basic 
information on the aerodynamic design parameters of an external 
flow, jet flap configuration. Static force tests were included to 
determine the effects of engine vertical and longitudinal position, jet 
exhaust deflectors, flap size and type, leading edge slat chord and 
deflection, and gap and overlap of the slats and flaps. The force 
tests were made in full-scale tunnel with a model having an 
unswept untapered wing and powered by four simulated 
high-bypass-ratio turbofan engines. Author 


N71-23125*^ National Aeronautics .and Space Administration. 
Langley Research Center. Langley Station. Va. 

WIND-TUNNEL INVESTIGATION OF SONIC-BOOM 
CHARACTERISTICS OF TWO SIMPLE WING MODELS AT 
MACH NUMBERS FROM 2.3 TO 4.63 

David S Miller, Odell A Morris, and Harry W Carlson Washington 
Apr. 1971 31 p refs 

(NASA-TN-D-6201 . L-7178) Avail NTIS CSCLOIA 

A wind tunnel investigation was undertaken to provide 
experimental data for use in studying lift-induced sonic boom 
characteristics at high supersonic Mach numbers. Pressure signatures 
below two simple wing models were measured at two separation 
distances for a range of lift coefficients at Mach numbers of 2 3, 
2.96, 3 83 and 4 63 Comparisons of theoretical and experimental 
pressure signatures showed that the good agreement obtained for 
the lowest Mach number of this investigation does not persist into 
the higher Mach number range, particularly for high lift coefficients 
In all instances, the overall signature correlation became worse 
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with increasing Mach number and with increasing lift coefficient. 
Impulse comparisons indicated that even at extremely large distances 
experimental and theoretical overpressures could differ by as much 
as 20 percent. Author 


N71-23126*^ National Aeronautics and Space Administration, 
Lewis Research Center, Cleveland, Ohio. 

FORTRAN PROGRAM FOR QUASI-THREE-CMMENSIONAL 
CALCULATION OF SURFACE VELOCITIES AND CHOKING 
FLOW FOR TURBOMACHINE BLADE ROWS 

Theodore Katsanis Washington Apr. 1971 37 p refs 
(NASA-TN-D-6177; E-5869) Avail; NTIS CSCL 20D 

A quasi-three dimensional compressible flow analysis for 
axial flow turbines, was generalized to allow for mixed or radial 
flow and for nonuniform inlet conditions. The velocity gradient 
method is used, with one velocity gradient equation used for radial 
equilibrium and another velocity gradient equation for blade- to-blade 
variation. Author 


N71 -23127*?!^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station. Va. 

INVESTIGATION OF THE AERODYNAMIC CHARACTER- 
ISTICS OF A HYPERSONIC TRANSPORT MODEL AT MACH 
NUMBERS TO 6 

James C. Ellison Washington Apr. 1971 80 p refs 
(NASA-TN-D-6191; L-7478) Avail: NTIS CSCL 01 C 

A wind tunnel investigation was conducted at subsonic, 
Kupersonic, and hypersonic speeds to determine the aerodynamic 
characteristics of a blended wing-body configuration. Data were 
obtained for the configuration with a single vertical tail, a 
flow-through inlet, and elevons deflected from 5 deg to - 20 deg 
At a Mach number of 6 and a Reynolds number of 21.6 x 1 
million, the configuration had a maximum lift-drag ratio of 5 0 with 
no trim penalty. Based on the selected center of gravity position 
of 56.4 percent of the model length, the configuration was stable 
in all directions over the Mach number range. Results of analytical 
methods agreed w'th the data at zero slevor. deflection for the 
range of angle of attack from 0 deg to 6 deg at ail Mach numbers. 

Author 

N71-23131+ National Aerospace Lab., Amsterdam (Netherlands). 
APPLICATION OF A METHOD FOR ESTIMATING 
PRESSURE DISTRIBUTIONSTO AN OSCILLATING T-TAIL 

R.J Zwaan 1 May 1968 55 p refs 
(NLR-TR-68048-L) Avail; NTIS 

A method proposed to estimate pressure distributions from 
theory and from measured distributions for one vibration mode, 
was applied to a T tail configuration at low speeds. The results 
indicate that the method may be used successfully. Author 

N71-23132*# General Motors Corp., Indianapolis. Ind. 

DESIGN AND EXPERIMENTAL RESULTS OF A HIGHLY 
LOADED, LOW SOUDITY TANDEM ROTOR 

James L Bettner Washington NASA Apr. 1971 68 p refs 
(Contract NAS3-11164) 

(NASA-CR-1803: EDR-6627) Avail: NTIS CSCL 01 A 

The overall performance of a single stage turbine with a 
low solidity tandem rotor blade assembly was tested over a range 
of equivalent speeds and expansion ratios. The rotor blades were 
designed with negative hub reaction and a mean line axial chord 
solidity of T.092 The results of this investigation are compared 
with the performance of a modified tandem rotor blade which was 
designed to similar velocity diagrams but with a mean section axial 
chord solidity of 1.852. Both rotors were tested with the same 
stator. Author 

N71-23l33*/j^ Nielsen Engineering and Research. Inc., Mountain 
View. Calif. 

CALCULATIVE TECHNIQUES FOR TRANSONIC FLOWS 


ABOUT CERTAIN CLASSES OF AIRFOILS AND SLENDER 
BODIES 

J. R. Spreiter and S. S, Stahara Washington NASA Apr 1971 
144 p refs 

(Contract NAS2-5410) 

(NASA-CR-1722) Avail: NTIS CSCL01A 

Procedures based on the method of local linearization and 
transonic equivalence rule were developed for predicting properties 
of transonic ftows about thin airfoils and slender bodies. The 
procedures are applicable to transonic flows with free stream Mach 
numbers near one. below the lower critical, and above the upper 
critical. Compansons with experimental surface pressure distributions 
exhibit good agreement for alt shapes considered, although 
discrepancies appear near the aft region, particularly for the slender 
bodies. Analysts of the discrepancies suggests substantial wind 
tunnel wall interference effects are present in the experimental 
results for the three dimensional shapes Effects o' shock wave 
boundary layer interaction and vortex induced separation are not 
included in the theory. Author 

N71-23134*# National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio 

LOW-SPEED JET NOISE FROM A 1.83 METER (6FT) FAN 
FOR TURBOFAN ENGINES 

Gene L Minner and Charles E Feiler Washington Apr 1971 
16 p refs 

(NASA-TN-D-6314; E-6124) Avail: NTIS CSCL 20D 

The jet noise from a large fan model was determined for 
two simulated nacelle configuration? These were a hard wall 
nacelle and one having acoustic liners on the walls and on inlet 
splitter rings. The jet velocity range of the data was from 1 37 to 
223 meters per second (450 to 730 ft/sec) The data show that 
internally generated low frequency noise is effectively removed by 
the acoustic liners. Data from the lined configurations show the 
classical eighth power dependence on jet velocity. Data from the 
hard wall configurations were higher in (NASA-TM-X-67809) and 
had a weaker velocity dependence due to the noise from 
internal sources. Several comparisons of the data were made with 
correlations of jet noise data from the literature. Author 


N71-23135*^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va 

LOW SUBSONIC LONGITUDINAL AERODYNAMIC 
CHARACTERISTICS OF A TWIN-BODY SPACE-SHUTTLE 
BOOSTER CONFIGURATION 

Bernard Spencer, Jr. and George M. Ware Washington Apr. 
1971 60 p 

(NASA-TM-X-2162: L-7417) Avail: NTIS CSCL 01 A 

An investigation was conducted in the low turbulence pressure 
tunnel with a model representative of a first stage booster space 
shuttle concept proposed by industry. The configuration consisted 
of twin body elements connected by fore and aft wings with each 
body having an outboard horizontal and a vertical stabilizer. The 
tests were made at angles of attack from about 4 deg to 20 
deg at 0 deg sideslip. Tests were made over a range of Reynolds 
numbers (based on body length) from 4.34 million to 26 million at 
Mach numbers below 0 35 Author 

N71-23157+ National Aerospace Lab , Amsterdam (Netherlands) 

DESCRIPTION OF THE EQUIPMENT FOR THE FATIGUE 
TEST ON THE WING OF THE FOKKER F28 FELLOWSHIP 

R Noback Nov 1969 75 p refs 
(NLR-TR-70008-L) Avail; NTIS 

The wing of the Fokker F 28 Fellowship was fatigue tested 
Before the actual testing started the equipment was tested on a 
dummy test ng. Different types of networks for stabilizing the 
systems were evaluated Considerations which led to the choice of 
the loading systems are given togethe*^ with a full description of 
the test equipment, including the protective system The accuracy 
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of the wing test is discussed. An analysis is given of two loading 
systems, especially of the influence of the coupling between these 
systems. Author 

N71-23186*^ Massachusetts Inst, of Tech., Cambridge. 
Measurement Systems Lab 

AN AIRSPACE UTILIZATION MODEL FOR V/STOL 
TERMINAL OPERATIONS 

Dor ?n Albert De Maio (M.S. Thesis) Jan. 1971 95 p refs 
IContiact NASI 2-2081; Grant NGR-22-009-01 0; Contract 
DOT-TSC-5) 

INASA CR-1 17887; TE-45) Avail; NTIS CSCL01E 

The computer processes inputs describing the terminal area 
and accompanying constraints and displays on a cathode ray tube the 
airspace utilization model, a three dimensional image representation 
of the constraints at a given altitude Extensive machine/operator 
interaction is provided to select various constraint criteria, to plan 
approaches and departures and to check the results through 
vievymg and teletype output. The program is general and may be 
applied to a number of terminal areas. The programs' applicability 
an:! usefulness is demonstrated in the analyses of several proposed 
OL port sites in the Northeast Corridor. Approach and departure 
paths are developed for each site and observations are made 
regarding flight path characteristics. The computer display leads to 
drastic reductions in time and effort over a comparable manual 
task in terminal area studies Author 


N71-23193ji|^' Lockheed Missiles and Space Co , Palo Alto, Calif 

ASYMPTOTIC SOLUTION OF THE PROBLEM OF 
OSCILLATIONS OF A SOLID PROFILE IN TRANSONIC 
GAS FLOW 

G F Sigalov 1971 5 p refs TransI into ENGLISH from 

Dopovidi Akad Nauk Ukr RSR ( Kiev), no 1 . 1 97 1 p 80 84 
Avail. NTIS; National Translations Center, John Crerar Library. 
Chciago. III. 606 1 6 

An asymptotic method of investigating nonlinear problems 
IS developed on whose basis the problem of the oscillation of a 
solid profile in a transonic shockless adiabatic inviscid gas flow is 
investigated at Mach numbers somewhat less than the critical 
Complete approximation is based on reflection of the physical space 
into a new auxiliary space, the space of the approximations, and 
IS realized by means of a special deformation of the coordinates 
which converts the nonlinear differential equation in the physical 
space into a linear equation in the space of the approximations. 
The boundary value problem for a nonlinear differential equation 
which described the low-frequency oscillations of a solid profile in 
a transonic gas flow is given. Author 


N71-23210/5I Advisory Group for Aerospace Research and 
Development, Paris (France) 

FREQUENCY RESPONSE FUNCTIONS AND HUMAN PILOT 
MODELLING 

Mar 1971 65 p refs Mostly in ENGLISH; partly in FRENCH 
(AGARD R-580 71) Avail NTIS 

CONTENTS 

1 THE ART OF DETERMINING GUST FREQUENCY 

RESPONSE FUNCTIONS J C Houbolt (Aeron Res Associates of 
Princeton. Inc ) p 1 20 refs 

2 THE EFFECT OF ACTIVE CONTROLS ON STRUCTURAL 

RESPONSES C F Newberry. J I Arnold, and G J Kass (Boeing 
Co . Wichita. Kans ) p 21 44 refs 

3 TRANSFER FUNCTION OF FLEXIBLE AIRCRAFT TO 
AMOSPHERIC TURBULENCE G Coupry (ONERA. Paris, France) 
p 45 58 refs 

4 HUMAN PILOT MODELLING H F Huddleston (RAE, 

Farnborough. Engl p 59 65 refs 


N71-23211^ Aeronautical Research Associates of Princeton, Inc., 
N.J. 

THE ART OF DETERMINING GUST FREQUENCY RESPONSE 
FUNCTION 

John C. Houbolt In AGARD Freq. Response Functions and Human 
Pilot Modelling Mar. 1971 p 1 - 20 refs 

Avail: NTIS 

The art of determining the frequency response function for 
gust response, and of deriving the associated structural response 
parameters A and N sub o is discussed. Measured and computed 
values are compared to show the degree of success obtained It 
is brought out that frequency response determination is a 
computationally large task and that simplified procedures are needed 
Emphasis is also given to the fact that there is not a frequency 
response function for the airplane, but that there are many, 
depending on flight conditions A procedure is suggested for helping 
to establish the appropriate frequency response functions, and the 
A and N sub o values, for use in design Author 

N71-23212j^ Boeing Co.. Wichita. Kans. 

THE EFFECT OF ACTIVE CONTROLS ON STRUCTURAL 
RESPONSES 

Clifford F Newberry, James I. Arnold, and Gerald J. Kass In 
AGARD Freq. Response Functions and Human Pilot Modelling 
Mar. 1971 p 21 44 refs 
Avail; NTiS 

The use of an active control system on large flexible aircraft 
to improve flying qualities, ride qualities, and to alleviate loads 
require a good mathematical model. The number of modes to be 
included is treated from a standpoint of stability and for structural 
loads evaluation. The verification of the model during flight testing 
IS discussed. Frequency response, transient response, and random 
response techniques are presented Presented are two examples; 
one dealing with a lower structural mode frequency that affects 
the handlirrg qualities and ride qualities of the aircraft and the other 
deals with a higher frequency mode that is a stability problem 
Consideration for artificial damping of the flutter mode is also 
presented. Author 

N71-23213)jf Office National d'Etudes et de Recherches 
Aerospatiales, Paris (France) 

TRANSFER FUNCTIONS OF FLEXIBLE AIRCRAFT TO 
ATMOSPHERIC TURUBLENCE [FONCTIONS DE 
TRANSFERT D UN AVION SOUPLE A LA TURBULENCE] 

G. Coupry In AGARD Freq Response Functions and Human Pilot 
Modelling Mar 1971 p 45 48 refs In FRENCH 

Avail: NTIS 

Computation and measurement of the transfer function of 
an aircraft flexible to atmospheric turbulence are reported After a 
survey of the usable turbulence models, the computation of the 
transfer function for isotropic turbulence is discussed; it is shown 
that it is hardly more complicated than in the case of uniform 
turbulence. Finally, the methods for measuring the transfer function 
are described Author 


N71 23228/^/ National Research Council of Canada. Ottawa 
(Ontario). 

INITIAL STUDIES OF LOW TEMPERATURE ABLATION IN 
A HELIUM HYPERSONIC WIND TUNNEL 

L. Elias. K. Orlik-Ruckemann, and D L. Kohiman Albuquerque, 
N.Mex. Sandia Corp Jan 1971 61 p refs Prepared for Sandia 
Corp. 

(SC-CR-69-3215) Avail: NTIS 

Exploratory experiments were carried out at Mach 16 4 
and at 600 psi stagnation pressure using (a) metal models at room 
temperature, (b) models with copper inserts, cooled to 140 C, 
and (c) models with carbon dioxide inserts. Surface temperature. 
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surface recession rates and pitot pressure profiles were determined 
Suitable model fabrication and experimental techniques were 
developed. A simple theoretical method of predicting recession rates 
and surface temperatures was proposed. It was demonstrated that 
the ablation of carbon dioxide into an unheated Mach 16 4 helium 
flow at 600 psi stagnation pressure is significant enough to result 
in measurable flat plate recession rates and measurable changes 
in pitot pressure profiles. In addition it was shown that it is 
possible to distinguish between the effects on pitot pressure of 
reduction in surface temperature and of mass addition through 
sublimation of carbon dioxide. It was also found that the first order 
theoretical analysis predicts proper trends and correct approximate 
magnitude of sublimation rates. Author 


H7^‘2Z232§ Boeing Co , Renton. Wash. 

FLAMMABILITY AND DESIGN CONSIDERATIONS FOR 
COMMERCIAL AIRPLANE INTERIOR MATERIALS 

W. S. Perkowski and R G. Cheatham [1971] 16 p refs 
Avail: NTIS 

Plastic materials and textiles used for the interiors of 
commercial aircraft are discussed from the standpoint of flammability, 
cost, and weight. Design considerations which are used in the 
choice of materials are; (1) the materials must meet the FAA 
certification requirements. (2) the materials must provide a maximum 
of weight for functional use. (31 the materials must provide the 
lowest and most realistic cost, and (4) the materials must provide 
a pleasing and acceptable decor. Author 


N71-23233j^ Department of Transportation, Washington, D C 
Air Traffic Service. 

INDEX OF STANDARD INSTRUMENT APPROACH 
PROCEDURES 

4Feb. 1971 151 p 
Avail; NTIS 

An index of standard instrument approach procedures is 
presented. The procedures are current up to and including 4 
February, 1971. Information is presented for airports in the 
continental United States, Alaska, and the Caribbean area. Author 


N71-23234j^ Air Line Pilots Association. International. 
Washington, D, C 

FACT SHEET ON THE AIR LINE PILOTS ASSOCIATION 
ANNUAL AIR SAFETY FORUM 

21 Jul 1970 49 p refs Presented at 17th ALPA Air Safety 
Forum, San Francisco, 20 - 22 Jul 1 970 
Avail; NTIS 

The Air Line Pilots Association Air Safety Forum is a meeting 
of all segments of the aviation community. It is devoted solely to air 
safety and has been sponsored by the Air Line Pilots Association 
in the public interest in every year since 1953. The reasons for 
the Forum are threefold: (1) to stimulate an interest in air safety; 

(2) to promote an exchange of safety information between pilots, 
and representatives of the aviation industry and government, and 

(3) to develop recommendations to improve the safety of air travel. 
Participants in the ALPA Forums are pilot and flight attendant 
safety experts from ail air lines, plus safety representatives from the 
air line companies, aircraft manufacturers, government agencies 
concerned with aviation, airport operators, the military services and 
many other segments of the national and international aviation 
community. Subjects covered are those timely ones concerned with 
increasing the efficiency and safety of air line flying They vary from 
year to year, but the stress is upon those associated with air safety 
problems considered to be currently the most critical. They are 
covered by various means, including panel presentation, technical 
papers, open discussion, guest speakers and field trips. Author 


N71-23245jP Massachusetts Inst, of Tech.. Cambridge. Acoustics 
and Vibration Lab. 

AN INVESTIGATION OF THE NEAR WAKE PROPERTIES 
ASSOCIATED WITH PERIODIC VORTEX SHEDDING FROM 
AIRFOILS 

Carl E. Hanson Sep. 1970 82 p refs 
(Contract Nonr-3963(26)) 

(AD-718893: A/V-76234-5) Avail: NTIS CSCL20/1 

An investigation of the near wake of airfoils with various trailing 
edge configurations including splitter plates reveals properties 
which are conducive to wake periodicity. The frequency of the 
shedding process is found to scale with the near wake momentum 
thickness and a wake velocity simply related to the base pressure 
coefficient. Computer results suggest that the frequency and 
bandwidth of the vortex shedding process can be predicted by a 
solution of the complete Orr- Somme rfeld equation. Author (GRA) 

N71-23250*jj/ Honeywell. Inc., Minneapolis. Minn. Systems and 
Research Div. 

HIGH TOTAL TEMPERATURE SENSING PROBE FOR THE 
X-15 HYPERSONIC AIRCRAFT 

Ronald G. Bailey Sep. 1968 85 p refs 
(Contract NAS4-1211) 

(NASA-CR-1 16772; Rept-12080-FRI) Avail; NTIS CSCL01D 

The results are presented of research aimed at applying 
the fluid oscillator concept to the development of a probe for 
measuring free stream total temperatures on hypersonic aircraft of 
the X'15 class. The probe generates an oscillating pressure signal 
in the form of a sonic pressure wave which is propagated and 
reflected within the device to cause an oscillation of the incoming fluid. 
The sensor oscillation frequency is dependent on the acoustical 
velocity of the wave within the fluid, and thus a function of the 
fluid temperature in the probe cavity. The probe utilizes a cooled 
sensor concept in which the probe body temperature is maintained 
below the material melting point with nitrogen gas coolant. The 
free-stream total temperature is arrived at through measurements 
of the oscillation frequency, body temperature and local pitot 
pressure. The frequency is measured with two conventional pressure 
transducers arranged to operate in push-pull, with either transducer 
capable of Independent operation should the other fail. The time 
response of the instrument is dependent upon the purging time of 
the fluid within the sensor cavities which is about 10 milliseconds. 

Author 

N71-23268* National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va 

COMBINED OPTICAL ATTITUDE AND ALTITUDE 
INDICATING INSTRUMENT Patent 

Arthur W Vogeley and Alfred J. Meintel, Jr., inventors (to NASA) 
Issued 31 Dec. 1 968 (Filed 2 Jan. 1964) 7 p Cl. 356-72 
(NASA-Case-XLA-01907; US-Patent-3.41 9.329; 
US-Patent-Appl-SN-335441) Avail; US Patent Office CSCL14B 
Optical instrumentation to facilitate take off and landing 
of aircraft or space vehicles on planetary surfaces is described The 
system serves as a primary or backup onboard instrumentation 
system to present vehicle altitude and attitude information on a 
screen located on the vehicle instrument panel and viewable by the 
pilot or other occupants of the vehicle. 

Official Gazette of the U S Patent Office 


N71 -23278*# Scientific Translation Service, Santa Barbara, Calif. 

ACCELERATED SUPERSONIC MOTION OF A PLANE AT 
A FINITE ANGLE OF ATTACK [USKORENNOYE 
SVERKHZVUKOVYE DVIZHENIYE PLASTINY PRI 
KONECHNOM UGLE ATAKi] 

0 G. Goman Washington NASA Apr, 1971 12 p refs Transl. 
into ENGLISH from Izv Akad. Nauk SSSR, Mekh. Zhidk. Gaza 
(Moscow), no 4, Jul. - Aug 1970 p 70 75 
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(Contract NASw-2035) 

(NASA TT-F-13525) Avail; NTIS CSCL01A 

Supersonic nonsteady motion of a plane in an ideal gas 
is considered The plane with the attached shock wave moves at 
a finite (not infinitely small) angle of attack. The laws governing 
the change of velocity and the angle of inclination of the plane 
are assumed to be arbitrary, and the Struhal numbers are small. With 
the latter assumption, and with Mach numbers in the perturbed 
area not too close to unity, the motion can be characterized 
sufficiently well by instantaneous values of the nonsteady parameters 
and their derivatives This fact provides the possibility of simplifying 
considerably the system of equations describing the perturbed 
nonsteady movement, and to obtain its analytical solution. Author 

N71-23283)i/ ITT Research Inst., Chicago, III. 

PRELIMINARY STUDY OF AN AUGMENTED RAM-WING 
VEHICLE CONCEPT Final Report. 1 Aug. 1967 - 18 May 1968 

Imants Reba Jan 1971 126 p refs 
(Contract DOT-7-33512) 

(PB-189425; IITRI-J6128-FR) Avail: NTIS CSCL13F 

A wind-tunnel study of a ram-wing-type vehicle with various 
blowing arrangements is reported. Two models were studied. One 
model represented a thick vehicle configuration with a blunted rear 
end. The second had a streamlined chord section. Blowing 
arrangements consisted of two two-dimensional Coanda nozzles, one 
placed near the leading edge and one near the midchord. Upward, 
downward, and mixed blowing arrangements were investigated. 
The results indicate that the downward blowing near the leading 
edge and upward blowing at midspan constitute the most promising 
of those arrangements investigated. Author (GRA) 

N71-23296*j^ National Aeronautics and Space Administration, 
Ames Research Center, Moffett Field, Calif. 

AN INVESTIGATION OF SONIC BOOM FOR STRAIGHT- 
AND DELTA-WING SPACE SHUTTLE ORBITERS 

Raymond M; Hicks, Joel P. Mendoza, and Lionel L. Levy, Jr. Apr 
1971 26 p refs 

(NASA-TM-X-62030) Avail: NTIS CSCL 20A 

Wind tunnel tests were conducted to determine the sonic 
boom characteristics of straight wing and delta wing space shuttle 
orbiters during reentry into the earth's atmosphere. Two different 
trajectories were analyzed for the delta wing orbiter while one 
trajectory was considered for the straight wing orbiter. Both trajectory 
and angle of attack were found to have strong effects on the level 
of sonic boom overpressure under the flight path of the vehicle 

Author 

N71-23297j^ Air Force Systems Command, Wright-Patterson 
AFB. Ohio. Foreign Technology Div. 

CENTRIFUGAL COMPRESSOR MACHINES 

F. M. Chistyakov et al Dec. 1970 443 p refs TransI, into 

ENGLISH of the Book 'Tsentrobezhn, Kompressornye Machiny " 

Moscow, Izd-vo Mashinostr , 1969 p 1 327 

(AD-717878; FTD-MT-24- 1 83-70) Avail: NTIS HC $6,00/MF 

SO 95 CSCL 13/7 

The book discusses fundamentals of theory, calculation and 
design of centrifugal compressor machines There are examined 
processes of flow and losses in elements of the stage and the effect 
of separate structural factors of the flow area on efficiency. There 
is substantiated the rational selection of elements of the flow area 
rotor wheel, diffuser, return stator, and volute. There are provided 
calculations of compressor machines with cooling, calculations of 
disks for strength and of shaft for critical number of revolutions. 
There are examined systems of automatic control of compressor 
machines, and also questions of their testing. Author (GRA) 


N71-23306j^ Collins Radio Co . Cedar Rapids, Iowa, 

INTEGRATED HIGH FREQUENCY ANTENNA SYSTEM Final 


Report, 13 Nov. 1969 9 Nov. 1970 

David M. Jaksa and Jeffrey S. Yalowitz Nov. 1970 259 p 

refs 

(Contract N62269-70-C-001 6) 

(AD-718167; Rept-523-076342 1 -001 1 1 M) Avail; NTIS CSCL 
9/5 

The objective of the integrated high-frequency antenna system 
(IHFAS) program is to provide a simultaneous operation (SIMOP) 
capability for the P-3 hf communication system. This capability will 
be provided for the P-3C, which will incorporate the higher hf 
transmitter powers and Link 11 data capability of A-NEW. A 
technique was developed to optimize transmit filters. This technique 
enables analysis of system parameters to determine detailed 
requirements for an optimum high-level transmit filter. A series of 
tests were performed on the AN/ARC- 1 32(V) hf transceiver to aid 
in evaluating it as a SIMOP radio General performance tests were 
conducted in accordance with applicable portions of MIL-STD-449C. 
In addition, external intermodulation, spurious voltage, and spurious 
impedance measurements were made Author (GRA) 

N71 -23314/1/ Georgia Inst, of Tech., Atlanta. School of Aerospace 
Engineering. 

AN EXPERIMENTAL INVESTIGATION OF A TURBULENT 
JETIN ACROSSFLOW 

David K. Mosher (Ph D Thesis) Dec. 1970 182 p refs 
(Contract DAHC04-68-C-004; Proj. Themis) 

(AD-718798; GIT-AER-70-7 15) Avail: NTIS CSCL 20/4 

The interference phenomenon occurring when a subsonic 
turbulent jet exhausts normally from a large flat plate into a low 
speed crossflow was experimentally investigated in the Georgia 
Tech nine foot wind tunnel. Static pressures were measured on the 
surface around the jet. In the region off the surface, including the 
jet plume, wake and surrounding areas, the average total and static 
pressures and the average velocity magnitudes and directions were 
determined Three jet exit configurations were studied, one circular 
and two slot-shaped with width to length ratios of 0.3 and 3.4. 
All have the same exit area The effective jet to cross-flow velocity 
ratio was varied, for each of the exit configurations, over the range 
4 0 to 12 0 Analysis of the data indicates that the pressure 
distributions induced on the surface are a combined result of the jets 
blocking and entraining effects on the cross flow with entrainment 
becoming the more dominant of the two as the effective velocity ratio 
IS increased. This relative dominance brings about an attenuation 
of total interference lift loss (when computed as a fraction of gross 
thrust) primarily by causing a rise in the low pressures in the wake 
region as the effective velocity ratio increases. When the effective 
velocity ratio is held fixed, the total interference lift loss increases 
with increasing width to length ratio of the jet exit. 

Author (GRA) 

N71-23333j^ Catholic Univ. of America, Washington, D.C. 

A POSITION PAPER ON VEHICLE SAFETY 
Nicholas Perrone Sep, 1970 53 p refs 
(AD-718397) Avail: NTIS CSCL 13/12 

The problem of the air bag and its development standards 
and their significance is addressed. The auto safety standards are 
critically reviewed in detail especially those portions concerned 
with crashworthiness. Suggestions for specific new additions as well 
as modifications of existing standards are made. Special attention 
is focused on the instrument panel area, hard internal spots such 
as door posts, windshield headers, and main frame structural 
elements, and the front seat (which should be appreciably 
strengthened) The worth from a cost/benefit viewpoint of increasing 
vehicle safety is examined in some detail The problem of general 
aviation crashworthiness is also examined in the same context and it 
is suggested there that immediate retrofitting of existing airplanes 
should take place in a manner comparable to automobiles (in other 
terms, similar standards should be invoked). The general question 
of resource allocation is also examined and it is suggested that 
greater and organized national attention be devoted to this critical 
problem. Author (GRA) 
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N7 1-23356# Royal Aircraft Establishment. Famborough (England), 
RADIO ENVIRONMENT MONITORING FOR THE 
CATEGORY 3 INSTRUMENT LANDING SYSTEM 

T. R. G. Lampard May 1970 74 p refs 
(RAE-TR-70076) Copyright. Avail: NTIS 

The need for integrity monitoring of the category 3 instrument 
landing system when used for automatic landing is discussed. A 
radio environment monitoring system is proposed, based on early 
experimental work carried out at Farnborough and London Airport. 
The practical results obtained support the theoretical work in such 
a way as to indicate that the method of monitoring is a viable 
proposition. Author (ESRO) 

N71 -23361# Royal Aircraft Establishment, Farnborough (England). 
DETERMINATION OF CPUS LOCALISER BEAM NOISE 
J Benjamin Jul. 1970 41 p refs 
(RAE-TR-70141 ) Copyright. Avail; NTIS 

A method of estimating the magnitude of residual beam 
noise resulting from reflected interference is given for the CPILS 
localizer configuration. Author (ESRO) 

N71-23387# Naval Ordnance Lab., White Oak, Md. 

A NEW APPROACH TO THE DETERMINATION OF THE 
STEADY STATE INFLATED SHAPE AND INCLUDED 
VOLUME OF SEVERAL PARACHUTE TYPES IN 24 GORE 
AND 30 GORE CONFIGURATIONS 
William P. Ludtke 3 Oct. 1970 56 p refs 
(AD-718808; NOLTR-70-1 78) Avail; NTIS CSCL1/3 

N 70-27 898 documented a new method of determining 
the steady-state inflated shape and included volume of several 
types of parachutes in 12-gore and 16-gore configurations. This 
report uses the methods and technique of N70-27898 to extend 
the data to 24-gore and 30-gore configurations of the flat circular. 
10 percent extended skirt, 16 percent porous ring slot and 24 
percent porous ribbon parachutes. The inflated elliptical shapes of 
the various canopies were obtained from photographic records of 
the wind-tunnel tests at various velocities from 1 7 mph to 200 mph 
using parachute models of approximately 40- inch flat diameter The 
steady-state canopy volume includes the volume of the billowed 
gore panel and an air volume ahead of the canopy skirt hem. The 
results of this investigation are particularly applicable to studies of 
canopy stress analysis and determination of the volume of air 
which must be collected during canopy inflation process for use in 
the calculation of opening-shock force. Author (GRA) 

N71 -23410# Advisory Group for Aerospace Research and 
Development. Paris (France). 

LESSONS WITH EMPHASIS ON FLIGHT MECHANICS 
FROM OPERATING EXPERIENCE, INCIDENTS AND 
ACCIDENTS 

Mar. 1971 301 p refs Presented at the 37th Meeting of the 

Flight Mech. Panel of AGARD, Baden-Baden. 20-23 Oct. 1970 
(AGARD-CP-76-71) Avail: NTIS HC $6.00/MF $0 95 

Detailed accident and incident investigations, flight control 
systems developments and operational performance recordings are 
used to optimize aircraft flight mechanical parameters. Considerable 
emphasis is placed on human factors engineering for aircraft 
safety requirements. 


N71-23411# Air Registration Board, London (England). 

A BRIEF REVIEW OF SOME SAFETY STUDIES BASED ON 
OPERATIONAL FLIGHT RECORDING 

J. C. Chaplin fn AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience. Incidents and Accidents Mar. 1971 
26 p refs 

Avail: NTIS HC$6.00/MF $0.95 


In order that advances in aviation safety may continue 
to be made without unnecessarily adding to cost, it is essential 
to be able to study the effectiveness of current regulations to 
determine whether or not they are acting in the manner expected. 
Methods which have been developed to abstract and examine data 
of safety interest are outlined. The fields of operations and 
airworthiness are both considered and the relative places of statistical 
data on the one hand and the more detailed study of isolated 
events are discussed. Examples are given of some of the results 
which have been obtained. The importance of the close links which 
have been developed with the operator is emphasized. Author 


N71-23412# National Aerospace Lab., Amsterdam (Netherlands). 
OPERATIONAL FLIGHT RECORDING AND ITS IMPACT 
ON FLIGHT SAFETY AND AIRCRAFT DESIGN 

T. Van Oosterom In AGARD Lessons with Emphasis on Flight 
Mech. from Operating Experience. Incidents and Accidents Mar. 
1971 19 p refs 
Avail: NTIS HC$6.00/MF$0.95 

Flight operational experience and results from incident and 
accident analyses are important sources of basic information for 
improving flight safety and aircraft design. These sources can be 
effectively explored by in-flight recording of data, which define the 
flight condition, the navigational environment and the technical 
functioning of the aircraft. Present aircraft integrated data systems 
(AIDS) provide an extensive data acquisition capability and allow 
for automatic data processing. The main technical features of these 
systems and the relevant data processing equipment are reviewed 
from a users' point of view. A survey is given of present and 
pOssibie future appiicaliOMs of AIDS with emphasis on flight safety 
and aircraft design data recording. Some specific examples are 
discussed which illustrate the usefulness of flight recording. 

Author 

N71-23413# General Dynamics/Fort Worth, Tex. 

PROVING THE OPERATIONAL CAPABILITY OF A HIGH 
PERFORMANCE FLIGHT CONTROL SYSTEM 

E C Livingston Jr In AGARD Lessons with Emphasis on Flight 
Mech. from Operating Experience, Incidents and Accidents Mar. 
1971 12 p 

Avail: NTISHC$6.00/MF$0 95 

Two generalized approaches to the development and proof 
of a high performance flight control system are examined. The first 
approach is conventional in that no more than minimal simulation 
is utilized to confirm the system analysis and design. In the 
second approach, extensive use is made of complete closed-loop 
simulation. Including an accurate dynamic model of the airframe, to 
confirm analysis and design. Examples encountered in the utilization 
of these two approaches are provided in order to illustrate the 
benefits of one approach over the other. Experience gained from the 
utilization of both of these approaches has shown the latter to be 
the best. The extensive use of flight simulators and an airframe 
test stand assures that the system will meet requirements after 
minima! retrofit and flight test. Author 


N71-23414# Smiths Industries. Ltd., London (England). 

THE OPERATIONAL PROVING OF AUTOMATIC FLIGHT 
CONTROL SYSTEMS IN THE APPROACH AND LANDING 
PHASE 

R. H. Ashforth In AGARD Lessons with Emphasis on Flight Mech 
from Operating Experience. Incident and Accidents Mar 1971 
10 p 

Avail: NTIS HC$6.00/MF $0.95 

The Hawker Siddeley Trident aircraft equipped with a flight 
control system that covers both automatic approaches and 
automatic landings is studied. The flight control system comprises 
the SEP 5 autopilot which is triplex in the pitch and roll axis and 
duplex in yaw. The lessons learnt during the flight trails and also 
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as a result of the service experience are discussed. Changes made 
to the original design as a result of this experience, applicable to 
the approach and landing phase, are described in relation to the 
different levels of clearance. The second part of the paper covers 
the in-service recording and statistical proving of the automatic 
landing system. Author 

N71-23415^ Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(West Germany). 

OPERATIONAL PROVING OF AUTOMATIC FLIGHT 
CONTROL SYSTEMS FOR V/STOL FIGHTER AIRCRAFT 

G. Kissel and H. Schmidtiein {Vereinigte Flugtech. Werke G m b H.. 
Bremen. West Germany) In AGARD Lessons with Emphasis on 
Flight Mech. from Operating Experience Incidents and Accidents 
Mar 1971 26 p refs 
Avail; NTIS HC $6.00/MF $0.95 

Four different types of automatic flight control systems 
for V/STOL fighter aircraft were flight tested within the past years. 
The VJ 101 C aircraft makes use of pure jet-thrust-modulation 
control in the thrust sustained flight regime for rolling and pitching 
and thrust vector control for yawing. The VAK 191 flying bedstead 
uses puff-pipe (bleed air) control with additional thrust augmentation 
for pitching. The mam characteristics of the systems are; (1) 
stability augmentation system with high authority superimposed on 
the mechanical flight control system versus fly by wire system; (2) 
integrating control system versus proportional system; (3) pure 
VTOL versus V/STOL capability; (4) pure thrust modulation control 
versus puff-pipe control; and (5) puff-pipe control by means of fly 
by wire with mechanical back up. With all four systems acceptable 
handling qualities could be reached but it is shown that, especially 
in case of thrust modulation where the aircraft has nonlinear 
characteristics, for large control inputs a nonlinear control system 
gives higher stability. Author 


N71-23416j(f Deputy Chief of Navai operations (Development). 
Washington. D C 

DESIGN LESSONS LEARNED FROM THE OV 10A BRONCO 

Hugo G Sheridan In AGARD Lessons with Emphasis on Flight 
Mech from Operating Experience. Incidents and Accidents Mar 
1971 13 p 

Avail NTIS HC$6 00/MF $0 95 

The OV- 1 OA Bronco is one of the aircraft designed specifically 
for low level counterinsurgency warfare. The original design 
requirements for the aircraft as well as the engineering changes 
found necessary during the flight test stage are reviewed Use of 
the Bronco in combat operations in Southeast Asia is summarized 
including loss and damage rate. As a result of these combat 
operations, conclusions are drawn as to the validity of the original 
requirements for the OV-IOA. Design requirements desirable for the 
next counterinsurgency aircraft in light of the experience in South- 
east Asia are recommended. Author 

N71 -2341 Hawker Siddeley Aviation. Ltd., Woodford (England). 
LESSONS FROM OPERATION AND TRIALS OF TWIN 
TURBO PROP AIRCRAFT ON ROUGH AIRFIELDS 

M J Taylor In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience Incidents and Accidents Mar. 1971 
13 p refs 

Avail NTIS HC$6 00/MF $0 95 

Trials and operations of a civil twin turboprop airliner and 
of Its military counterpart have taken place over a period of nearly 
ten years During this time both measured data and operating 
experience have been accumulated from movements on unprepared 
airfielrls In particular the investigation into two landing accidents 
involving the civil type has led to performance measurements on 
grass and hard surfaces Information is given on the following: (1) 
undercarriage load measurements, (2) airframe contamination and 
superficial damage, and (3) aeroplane performance Author 


N7 1-2341 8*/^ National Aeronautics and Space Administration, 
Washington, D C. 

AVOIDANCE OF AIRCRAFT TRAILING VORTEX HAZARDS 

William A. McGowan In AGARD Lessons with Emphasis on 
Flight Mech. from Operating Experience, Incidents and Accidents 
Mar. 1971 23 p refs 

(NASA-TM-X-67125) Avail; NTIS CSCL01C 

Trailing vortices have been the cause of aircraft accidents. 
Results of accident investigations, theoretical exercises, wind tunnel 
experiments, and flight tests are used to describe the formation 
and severity of trailing vortices and the spatial extent of their 
influence, including factors governing persistence. This information 
is then used to outline procedures for ready application by pilots, 
tower operators, and those concerned with the flow of traffic 
during tactical operations The procedures provide the necessary 
appreciation of the physical attributes of trailing vortices, the potential 
hazards involved when encountering them, and how best to avoid the 
dangerous portions of the wake during flight operations. Schemes 
under investigation to monitor remotely both the trailing vortex 
location and intensity in the airport area and to prohibit formation 
of high intensity vortices, through aircraft design, are discussed. 

Author 

N71-23419/(( Mississippi Staie univ.. State College. Dept of 
Aerophysics and Aerospace Engineering. 

THE HANDLING QUALITIES REQUIRED FOR SAFE 
OPERATION OF SINGLE ENGINE BOUNDARY LAYER 
CONTROLLED AIRCRAFT I N THE STOLMODE 

S. C. Roberts In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience, Incidents and Accidents Mar. 1971 
1 6 p refs 

Avail: NTIS HCS6.00/MF $0.95 

Operations of single engine, boundary layer control, STOL 
aircrafts since 1958 are reported The vehicles have been the high 
lift, super cub L-21, the modified Cessna L-19, the XAZ-1, and the 
XV- 1 lA with wing loadings ranging from 13 Ib/sq ft to 28 Ib/sq 
ft. All of these aircraft had a distributed suction boundary layfer 
control system for lift augmentation and XAZ-1 and the XV-11A 
also had shrouded propellers for static thrust augmentation. The 
performance, stability and control, and handling qualities of these 
aircraft have been evaluated and considerable experience gamed in 
the operational aspects of such STOL aircraft with regard to the 
handling qualities required for safe operation in the STOL mode. 

Author 


N7 1-23420^ Breguet- Aviation, Vetizy (France). 

ESTABLISHING SAFETY MARGINS FOR THE TAKE OFF 
AND APPROACH OF THE BREGUET 941 
[ESTABLISSEMENT OES MARGES DE SECURITE AU 
DECOLLAGE ET A L'ATTERRISSAGE POUR LE BREGUET 
941) 

J. Bastidon In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience, Incidents and Accidents Mar. 1971 
9 p 

Avail: NTIS HC $6.00/MF $0.95 

The safety margins to be considered are of the two following 
types; (1) speed margins (takeoff and approach speed); and (2) 
field length margins. These two margins are examined and discussed 
considering the BR 941. Determination of these margins is based 
on theoretical considerations, flight measurements and operational 
test results. Allowance is also made for discussions determining 
special conditions for civil airworthiness of this airplane. Author 

N7 1 -23421 § Naval Air Systems Command. Washington, D C. 

LOW ALTITUDE HIGH SPEED FLIGHT EXPERIENCE 

Ralph C. A'Harrah In AGARD Lessons with Emphasis on Flight 

Mech. from Operating Experience. Incidents and Accidents Mar. 

1971 13 p refs 

Avail: NTIS HC$6 00/MF$0.95 
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An extensive flight test evaluation of the operational capabilities 
of contemporary military aircraft in performing low altitude missions 
is reported. The particular test phase being reviewed, namely the 
visual target acquisition test, involved 8 aircraft and 200 pilots 
making more than 400 low altitude sorties. Assigned penetration 
speeds ranged from 1 75 to 550 Knots Two altitude corridors were 
assigned; minimum safe altitude to 400 feet and 500 to 900 feet 
above the terrain. Author 


N71-23422# Ecole Nationale Superieure de TAeronautique, 
Toulouse (France). 

INFLUENCE OF SIMPLE AERODYNAMIC MODIFICATIONS 
ON THE PERFORMANCE OF AN AIRCRAFT [INFLUENCE 
DE MODIFICATIONS AERODYNAMIQUES SIMPLES SUR 
LE COMPORTEMENT D UN AVION] 

J. E. Forestier In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience Incidents and Accidents Mar. 1971 

12 p 

Avail; NTIS HC $6.00/MF $0 95 

Described are modifications made on prototype Vautour aircrafts 
during their development phase. Principle difficulties encountered 
were lateral control and beyond Mach 0.93 longitudinal control 
characteristics. Adjustments of the turbulence generator positions on 
the outer airfoils just before the wing tip, and modifications in the 
chamber of the wing leading edge provided the desired performance 
improvements. Transl. by G.G. 

N7 1-23423?^ National Aero- and Astronautical Research Inst., 
Amsterdam (Netherlands). 

MAN/MACHINE COMBINATION IN THE LIGHT OF SAFETY 
REQUIREMENTS 

F. W. L Herckenrath. J J. P. Moelker, and C. M. Ramsey In 
AGARD Lessons with Emphasis on Flight Mech. from Operating 
Experience, Incidents and Accidents Mar. 1971 10 p refs 

Avail; NTIS HC $6 00/ MFS0.95 

A description is given of a few limiting factors in man 
and their bearing upon aircraft design. Examples are given of 
limitations in attention, perception, learning, memory and intelligence, 
and decision making Present design deficiencies are considered in 
the light of crew training and procedures It is stressed that from 
the earliest conception of a design close cooperation between 
designers, safety organisations and prospective operators is of vita! 
importance to assure safety in aerospace operations. Author 


N71-23424# National Aeronautical Establishment, Ottawa 
(Ontario). 

REVIEW OF SEVERAL FACTORS RELEVANT TO JET 
UPSETS 

B. Caiger In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience, Incidents and Accidents Mar. 1971 
1 1 p refs 

Avail: NTIS HC S6.00/MF $0.95 

Various contributory factors to jet upsets are reviewed covering 
instrument or control system failures and severe turbulence 
encounters. Related problems of pilot disorientation are discussed. 
The need for detailed analyses of upsets is emphasized. It is 
concluded that well designed autopilot systems may provide more 
effective control in severe turbulence encounters than the human 
pilot, but that suppression of primary structural modes and the use 
of head-up displays are still desirable to alleviate the pilot' s 
difficulties. Author 

N71,-23425i^ Boeing Co,, Seattle, Wash. Commercial Airplane 
Group. 

APPROACH PATH CONTROL FOR REDUCED NOISE AND 
IMPROVED TRAFFIC CAPACITY 


D R. Clifford In AGARD Lessons with Emphasis and Flight Mech. 
from Operating Experience Incidents and Accidents Mar 1971 
22 p refs 

Avail; NTIS HCS6.00/MF $0.95 

Final approach control for transport aircraft consists primarily 
in aerodynamic performance during cruise. The specific objectives 
defined for the Boeing 727 and 737 in this respect, and the 
boundary layer control research with the 707 prototype, are outlined, 
together with results achieved. Steep angle, decelerating, and 
curving approaches have been considered singly and in combination. 
A simple speed control for decelerating approach on the normal 
glidepath angle is under development for the 747 and research 
activities include extending the capability of high quality area 
navigation equipment to control of flightpath. speed and configuration 
on final approach so as to minimize noise. Described are the 
operational characteristics of the airborne system for terminal 
path guidance on reduced noise trajectories, including the system 
configuration, functions of key elements, redundancy requirements, 
control law aspects, and cockpit displays. Author 

N71-23426j^( National Aeronautics and Space Council. 
Washington, D C. 

A REVIEW OF V/STOL AIRCRAFT ACCIDENTS IN THE US 

John H. Enders and William E, Thurman In AGARD Lessons with 
Emphasis on Flight Mech. from Operating Experience, Incidents and 
Accidents Mar. 1971 14 p refs 
Avail: NTIS HC$6.00/MF$0.95 

V/STOL research and development aircraft accidents have 
occurred for the same major reasons and over the same operational 
phase spectrum as have accidents to conventional aircraft. Excluding 
hover and transition phases from the operational phases, a pattern 
of accident distribution of V/STOL aircraft is similar to that for 
conventional aircraft - about 55-60% during landing, about 20% 
in cruise, and about 20% during takeoff. The pattern of accidents 
suggests no clearly dominant remedial action to reduce these 
accidents across-the-board, but increased attention in each of the 
cause factor areas will effect an improvement. Nearly every accident 
investigation prompted changes in either design, methods of 
opergtjQn managemef^t pilot training methods, or 

maintenance procedures. Author 

N7 1-23427^ Ministry of Defence. London (England). 

V/STOL IN THE ROYAL AIR FORCE: SOME LESSONS 

FROM THE FIRST 18 MONTHS 

R. G. Lofting In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience, Incidents, and Accidents Mar. 1971 
4 p 

Avail; NTIS HC$6.00/MF$0.95 

Some 18 months of V/STOL operations with the Harrier 
ground attack and reconnaissance aircraft have been completed 
and the aircraft's flight safety record during this period is discussed.. 
The record has been encouragingly good, taking into consideration 
the novel problems of V/STOL operation, and field covered by tne 
complete Harrier flight safety record is not a large one. Selected 
are the following four topics from the Harrier flight safety record 
which lie reasonable close to flight mechanics: (1) stability and 
control; (2) exhaust gas reingestion; (3) ejection facilities; and (4) 
control system. Author 

N71-23428/j( Messerschmitt-Boelkow G.m.b.H,, Munich (West 
Germany). 

V/STOL ACCIDENTS OR INCIDENTS 

0 Richarz In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience. Incidents and Accidents Mar. 1971 

10 p 

Avail: NTIS HC $6,00/MF $0.95 

Performance tests on two models of the VJ 101 C VTOL 
high performance aircraft are reported and observed accidents 
connected with flight mechanical aspects are analyzed. Four out of 


395 


N71 -23429 


the five accidents reported had something to do with hot 
gases and recirculation. A great deal of the recirculation problems 
experienced were directly connected to the triangular arrangement 
of the aircraft's 6 engines G.G. 


N71-23429/^/ Sud-Aviation, Toulouse (France). 

ALL WEATHER SUD/LEAR LANDING SYSTEM INSTALLED 
ON THE CARAVELLE [SYSTEME D aTTERRISSAGE TOUS 
TEMPS SUD/LEAR INSTALLS SUR CARAVELLE] 

G. Payeur In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience, Incidents and Accidents Mar. 1971 

10 p 

Avail; NTIS HC $6 00/MF $0.95 

Experience with the all weather SUD/LEAR landing system 
confirms its reliability in phase 3a automatic approach and landing 
requirements. The system encorporates a flash warning signal on 
the panel in front of the flight captain that combines all essential 
warnings relating to aircraft flight control and integrates In particular 
the following warnings: (1) HZ-4 and MR-4 indicator flags; (2) 
beam error detector warnings; (3) autopilot warnings; and (4) 
altitude error warnings transmitted by the radio altimeter AF-and 
servo-mechanism unit The fact that the warnings are combined in 
a single flash enables the flight captain to continue outside the 
aircraft and yet perceive within his immediate field of vision a 
possible malfunction flash signal: he can make a decision (down to 
50 ft) to continue the approach or to initiate go-around. 

Transl. by G G 

N71-23430j^ Army Aviation Systems Command, St Louis, Mo 

PROBLEMS ENCOUNTERED IN NAP OF THE EARTH 
FLYING AND THEIR EFFECT ON AIRCRAFT DESIGN 
MISSION PERFORMANCE 

Lawrence R, Dewey, Jr. In AGARD Lessons with Emphasis on 
Flight Mech from Operating Experience, Incidents and Accidents 
Mar. 1971 5 p refs 
Avail: NTIS HC$6 00/MF $0 95 

Reviewed are some of the design problems that are 
accentuated by tactical helicopter maneuvering close to ground 
Considered are aerodynamic coupling effects that cause the aircraft 
to roll during climb with sudden forward pitching for a gun run 
on target, and dynamic structural aircraft vibrations during low level 
high speed terrain avoidance maneuvers. Proposed safety measures 
include an automatic information and warning system for the pilot 
and safety margins that realistically encompass fatigue dynamics 
inherent in close to ground operations. G.G 

N7l-23431j(( Ministry of Technology, London (England), 

WEATHER AS A FACTOR IN FATAL ACCIDENTS 
INVOLVING CIVILTRANSPORT AIRCRAFT 

J. Burnham In AGARD Lessons with Emphasis on Flight Mech. 
from Operating Experience, Incidents and Accidents Mar 1971 
2 1 p refs 

Avail: NTIS HC$6, 00/MF $0.95 

An analysis is given of the importance of weather in fatal 
accidents involving civil transport category aircraft during the 
period 1 946-69 Out of a total of 1 ,433 accidents involving 25,801 
fatalities, weather is known to have been a factor in 318 accidents 
involving 6,778 fatalities, and may have been involved in others 
The average of 13 accidents per year in which weather was 
involved comprise about 10 per year in poor visibility, 2 per year 
due to gusts and 1 per year due to icing and other weather 
hazards, The only type of weather accident which has increased in 
frequency in recent years is that of approach and landing in poor 
visibility. Author 

N7 1-23438/^ Air Force Systems Command, Wright- Patterson 
AFB, Ohio Air Force Aero Propulsion Lab 

EVALUATION OF THE AQUA GLO SERIES 2 FREE WATER 


DETECTOR Summary Report 

Charles R Martel Nov. 1970 74 p refs 
(AD-718418; AFAPL-TR-70-63) Avail; NTIS CSCL14/2 

The Aqua-Glo Series II free water detector, for use in 
measuring the quantity of free (undissolved) water in hydrocarbon 
fuels, was evaluated Two dynamic test loops and a batch-blending 
calibration apparatus were used to check the accuracy and 
repeatability of the Aqua-Glo Series II. The Aqua-Glos response to 
free water in fuel was fuund iu be affected by the presence of fuel 
additives in the fuel and by the degree to which the water was 
dispersed in the fuel. Corrosion inhibitors such as Santolene C. 
AFA-1, and Lubrizol 541 were found to decrease the Aqua-Glos 
response to free water while the fuel system icing inhibitor was 
found to increase the Aqua-Glos response to free water. A poor 
dispersion of the free water in fuel. i.e.. one that has a few large 
drops versus a good dispersion, where there are many small 
drops, resulted in decreased repeatability and a lowered Aqua-Glo 
response. In general, the Aqua-Glo Series II free water detector was 
found to be suitable for field use in its present configuration over 
the range of 2 to 40 milligrams per liter of water in the fuel. 

Author (GRA) 


N71-23475/j( Lockheed-Georgia Co,, Marietta. 

A THEORETICAL INVESTIGATION OF A CIRCULAR 
LIFTING JET IN A CROSS FLOWING MAINSTREAM Final 
Report,Jul. 1909 Dec. 1970 

James E. Hackett and H Ronald Miller Wright- Patterson AFB. 
Ohio AFFDL Jan. 1971 59 p refs 
(Contract F336 1 5-69-C- 1 753) 

(AD-718121: LGR-ER- 1 0940: AFFDL-TR-70- 1 70) Avail: NTIS 
CSCL 1/1 

Pinite-element potential-flow-modeling theoretical techniques 
are described which predict, from first principles, both the rolled-up 
geometry and the path of a round lifting jet convergent into a 

cross-flowing mainstream, as on VTOL or direct lift-assisted STOL 
aircraft Starting with a straight-cylinder geometry, point vortex 
elements are perturbed using a pre dictor-corrector stepping method 
to give a first estimate of the bent-back shape, using assumed 
circulation values. A collocation scheme is next used to revise the 
circulation values, and after three or four iterations, a final exit-plane 
pressure distribution may be calculated. The fan-induced total 
pressure rise is simulated by injecting vortex rings at a chosen 
position in th duct which feeds the jet Since the scope of the 
method is entirely non-viscous, separations toward the rear of real 
jets and the associated pressure changes are not simulated and 
base-pressure type of pressures cannot be expected. Nevertheless, 
for forward speed ratios of 0.1, 0.2, 0 3 and 0 4, the low-pressure 
contours at each side of the jet do show an increasing rearward 
shift, just as is found experimentally Somewhat surprisingly, the 
simulated plumes were more stable at higher velocity ratios. At 
lower forward speeds, there was a tendency to flap, rather like a 
hose end when freed. It is anticipated that, if viscous effects were 
simulated, these motions mi'^ht damp out. Author (GRA) 

N71-23480;^ Ballistic Research Labs , Aberdeen Proving Ground, 
Md,' 

WIND TUNNEL SUPPLY HEADERS 

Anders S. Platou Dec. 1970 45 p refs 
(AD-718227: BRL-MR-2085) Avail: NTIS CSCL 14/2 

It has been found that good quality, low turbulence flow 
in a wind tunnel test section is dependent on the flow and 
turbulence conditions in the supply header. This report indicates how 
good quality, low turbulence flow can be obtained in a supply 
header and presents flow surveys taken in a supply header before 
and after modification. Author (GRA) 

N71-23487/^ RAND Corp.. Santa Monica. Calif 

FUEL-OPTIMAL RETROTHRUSTED SOFT LANDING 
THROUGH AN ATMOSPHERE. PROJECT RAND 
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M L Juncosa Dec 1970 33 p refs 
(Contract F44620-67-C-0045) 

(AD-718405; R-515-PR) Avail; NTIS CSCL 1 /2 

A simple analysis of the problem of achieving a soft landing 
for airdrop by fitting the payload with retrorockets, and a direct 
iterative numerical procedure for determining the switch-on point 
for minimal fuel consumption, in terms of either time or altitude. 
Through appropriate reversals of sign, the formulas may also be 
used for ascent trajectories of full -thrust, vertically boosted rockets 
where the assumption of a constant gravity field is acceptable. 
Since the un retroth rusted portion of the descent is identical with 
free fall, the dynamical equations are integrable in closed forms. For 
a constant atmosphere, closed form analytic solution is also 
obtained for the retrothrusted descent. For an exponentially varying 
atmosphere, however, one cannot escape a numerical integration of 
the dynamical equations. Author (GRA) 

HT\-23A8B§ Naval Air Engineering Center. Philadelphia, Pa. 
Engineering Dept. 

SHIPBOARD TEST PROCEDURE FRESNEL LENS OPTICAL 
LANDING SYSTEM MK 6 MOD 2 

Wesley F. Davis 19 Jan. 1971 88 p 

(AO-718335: NAEC-ENG-7656) Avail; NTIS CSCL 1 /5 

This procedure Is a guide to be used by the Test Engineer. 
Field Service Representative or Test Officer for Shipboard testing 
the Fresnel Lens Optical Landing System MK 6 MOD 2 after initial 
installation or the completion of a major change, overhaul or 
extensive repairs. These tests are necessary to demonstrate the 
integrity of the installation as well as functional readiness for 
operation. Author (GRA) 

N7 1-23497* National Aeronautics and Space Adminstration. 
Langley Research Center. Langley Station. Va. 

LEADING EDGE CURVATURE BASED ON CONVECTIVE 
HEATING Patent 

Dewey E. Wornom. inventor (to NASA) Issued 16 Jul 1968 (Filed 
1 Sep. 1965) 5 p Cl. 244-13 
(NASA-Case-XLA-01486; US-Patent-3 392 936: 
US-Patent-Appl-SN-484485) Avail: US Patent Office CSCLOIA 
A high speed flight vehicle having improved flight efficiently 
at both subsonic and high speeds is described. All leading edges 
of the vehicle are provided with leading edge curvature while the 
leading edge sweep Is maintained, along with a corresponding 
decreasing leading edge radius, such that the relationship between 
sweep and radius that is normally associated with aerodynamic 
heating at high speeds is not altered. 

Official Gazette of the U S. Patent Office 

N71 -23498^ Aeroplane and Armament Experimental 
Establishment. Boscombe Down (England). 

BEAGLE B12S BULLDOG G-AXEH (LYCOMING 10-360A1C). 
PART 1 : PREVIEW HANDLING TRIALS 

T. Heffernan. J, J. Lee. and R. Hargreaves 14 Oct. 1970 17 p 
(AAEE-963-Pt-1) Avail; NTIS 

A brief handling assessment has been made of the Beagle 
Bulldog at a representative training loading. The overall impression 
of the aircraft was most favorable, and it is well suited to the 
trainer role. No handling problems were encountered and the 
characteristics were even better than those of the Pup 1 50. The 
aircraft was easy to fly while providing scope to achieve precision. 
Ground handling was excellent, pedal forces being lighter than on 
the Pup. Stability and control were good about all axes. Stalling 
tests showed that the controls were effective throughout and 
recovery was prompt. The aircraft could be made to spin more easily 
than the Pup and the rate of rotation, though fast, was acceptable 
in view of the stable nature of the spin. Aerobatics were if anything 
better than on the Pup die to the clear view canopy, constant 
speed propeller, and larger rudder. Recommendations are made for 
improving the cockpit layout. Author (ESRO) 


N7 1-23499* Jet Propulsion Lab.. Calif Inst, of Tech.. Pasadena. 
DECONTAMINATION OF PETROLEUM PRODUCTS Patent 
James R Mosier, inventor (to NASA) Issued 16 Jul. 1968 (Filed 
18 May 1965) 2 p Cl 44-77 Sponsored by NASA 
iNASA-Case-XNP-03835; US-Patent-3, 393,059; 
US-Patent-Appl-SN-456874) Avail: US Patent Office CSCL07C 
A description is given of a means and method of effectively 
controlling bacteria growth in petroleum products, as well as 
trapping other impurities such as water and solid particles which 
normally settle to the bottom of stored petroleum products, by the 
use of a small effective amount of honey 

Official Gazette of the U S Patent Office 


N71-23528jj( School of Aerospace Medicine. Brooks AFB. Tex. 

SIX INDICES FOR PREDICTING SPEECH INTERFERENCE 
WITHIN AIRCRAFT Final Technical Report. 1 Oct. 1968-6 
Jul. 1970 

Donald C. Gasaway Dec. 1970 35 p refs 
(AD-718098; SAM-TR-70-72) Avail; NTIS CSCL 17/2 

Acoustic noise within aircraft during flight often causes 
some degree of interference with aural communication. Several 
methods have been used over the years to identify and predict 
degrees of speech interference. Six of these methods are discussed: 
four involve octave- band averaging: two use frequency weighting. 
The assessment is based on application of each of the six indices 
to noise levels measured within the cockpits of 191 fixed-wing and 
58 rotary- wing aircraft, grouped into 1 1 categories by engine type. 
Equivalent speech interference levels obtained from the use of each 
of the six ir>dices are provided for the acoustic spectra developed 
for the 1 1 classes of vehicles. The operational considerations which 
influence speech interference values are described. Noise attenuation 
provided by headset devices commonly used by Air Force aircrew 
members is shown for different groups of noise spectra. Criteria 
are given for evaluating protected and unprotected exposures to 
noise that compromise communications. Author (GRA) 


N7 1-235381 Air Force Systems Command, Wright- Patterson 
AFB, Ohio. Foreign Technology Div. 

STABILITY AND CONTROLLABILITY OF SUPERSONIC 
AIRCRAFT 

V. Lutskii et al 4 Dec. 1970 13 p ref Transl. into ENGLISH 
from Aviatsiya i Kosmonavtika (Moscow), no. 4, 1970 p 25 -■ 27 
(AD-718474; FTD-HC-23-600-70) Avail; NTIS CSCL 1/3 

A general discussion is presented of various factors which affect 
the stability and controllability of supersonic aircraft. GRA 


N71-23547# Aluminum Lab. Ltd., Banbury (England). 

DEVELOPMENT OF SIZE 22 TYPE D.60.S 
SILICON-MAGNESIUM-ALUMINIUM ALLOY AIRCRAFT 
CABLES AND TERMINATIONS 

G. W. Hunton Aug. 1970 67 p 
(Contract KJ-D-3908-CB55C) 

(TRC-BR- 19785) Avail: NTIS 

The performance of size 22 aircraft cables with conductors 
of type D. 50. S silicon-magnesium-aluminum alloy is assessed 
together with their associated terminations, and these are compared 
with their copper equivalents. Author (ESRO) 

N71 -23591 Naval Ship Research and Development Center, 
Washington. D C. 

UNSTEADY HYDRODYNAMIC LOADS ON A TWO 
DIMENSIONAL HYDROFOIL Final Report 

John H. Pattison Nov. 1970 150 p refs 
(AD-717953; NSRDC-3245) Avail; NTIS CSCL 13/10 

Unsteady hydrodynamic lift, moment, and drag on a 
two-dimensional NACA 16-209 hydrofoil are determined 
experimentally as functions of depth of submergence, forward speed 
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mean angle of attack, and frequency of oscillation in pure heave and 
pure pitch motions, Various theoretical and experimental results 
are compared with the experimental steady and unsteady load 
coefficients on the hydrofoil model. The comparisons include both 
finite and zero forward speed effects. Added- mass coefficients are 
obtained from the zero forward speed case. Theoretical and 
experimental results do not agree because of limitations in both the 
theories and experiments. Author (GRA) 


N71-23596/|/ Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt, Berlin (West Germany). Inst, fuer 
Turbulenzforschung. 

SOUND GENERATION BY A DISTURBED SIMPLE LAMINAR 
JET 

Alfons Michalke Jan. 1971 38 p refs 
{DLR-FB-71-02) Avail: NTIS: ZLDI Munich; 9,70 DM 

The sound generation by a part of a circular jet is investigated 
theoretically. The investigation is limited to that part of the jet for 
which a linear theory is applicable. In this "linear flow region there 
exists a laminar jet flow approximately parallel with small spatially 
growing disturbances. The source term of the Lighthill equation and 
the sound far-field is calculated for this laminar fluctuating jet flow. 
For the special jet flow produced by a cylindrical vortex sheet the 
directivity of sound is discussed at various Strouhal numbers and 
Mach numbers. It is found that the directivity depends strongly on 
the Strouhal number and is quite different for axisymmetric and 
azimuthal source components. Author (ESRO) 

N71-23597|j( Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt, Porz (West Germany). Hauptabteilung 
Wissenschaft und Technik. 

NUMERICAL METHOD FOR EVALUATING AERODYNAMIC 
COEFFICIENTS OF THIN SUPERSONIC WINGS AT 
ANGLE OF ATTACK CONDITIONS (NUMERISCHES 
VERFAHREN ZUR BESTIMMUNG 

ANSTELLWINKELABHAENGIGER AE RODYN AMISCHE R 
BEIWERTE DUENNER UEBERSCHALLFLUEGEL] 

Walter Helmut Diesinger Jan 1971 68 p refs In GERMAN; 

ENGLISH summary 

(DLR-FB-71-01) Avail: NTIS; ZLDI Munich: 17,50 DM 

The numerical method makes use of the linearized potential 
flow theory and is limited to wings where Evvard's theorem can 
be applied The method fits especially to preliminary design 
calculations where influence of warping and thickness of the wing 
are not needed. The aerodynamic coefficients are evaluated by 
numerical integration of the velocity potential for which the numerical 
accuracy can be determined by a simple additional procedure. 
Because of the comparatively small amount of calculations the 
method may be applied to reduce the running time of existing 
computer programs. For the application at desk calculation machines 
tables are listed and simple examples presented. Author (ESRO) 

N71-23609|^ Collins Radio Co , Cedar Rapids, Iowa 

INTEGRATED HIGH-FREQUENCY ANTENNA SYSTEM, 
APPENDIX D Final Report, 13 Nov. 1969 9 Nov. 1970 

Nov 1 970 361 p refs 
(Contract N62269 70 C-001 6) 

(AD-718054, Rept 523-0763421-OOIIIM-App-D} Avail NTIS 
CSCL9/5 

The document describes tests to determine the spectra) 
characteristics of an AN/ ARC- 1 32(V) Radio Set consisting of the 
units and modules specified in paragraph 5 2 The subject tests are 
a requirement of the Integrated High Frequency Antenna System 
(IHFAS) Phase III Contract (N62269-70-C-001 6), and will be 
performed in accordance with MI1-STD-449C Author (GRA) 

N71-23625^ Air Force Systems Command. Wright-Patterson 
AFB. Ohio Materials Lab 


AIR FORCE MATERIALS SYMPOSIUM 1970. TECHNICAL 
SPECIALIST SESSIONS. SUMMARY ABSTRACTS 

22 May 1970 101 p Conf held at Miami Beach, Fla., 18-22 

May 1970 

(AD-718432) Avail: NTIS CSCL 1 1 /6 

The document contains the 100-word abstracts of all the 
papers presented in the Technical Specialist Sessions of the Air 
Force Materials Symposium 70 held in Miami Beach, Florida on 
18-22 May 1970 Author (GRA) 

N71-23659*j(/ National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio 

OVERALL PERFORMANCE IN ARGON OF A 16.4 
CENTIMETER (6.44 INCH) SWEPT BACK BLADED 
CENTRIFUGAL COMPRESSOR 

Carl Weigel, Calvin L. Ball, and Edward R. Tysl Washington Apr. 
1971 21 p refs 

<NASA-TM-X-2269; E-6100) Avail: NTIS CSCL 20D 

Overall compressor performance is presented as a function 
equivalent weight flow At the design equivalent weight flow of 
0,69 kg/sec (1.52 Ib/sec) and the design equivalent tip speed of 
325 m/sec (1066 ft/sec), the compressor produced an overall 
total pressure ratio of 2.28 and an adiabatic efficiency of 0.80. The 
peak efficiency at design speed was 0.808 at an equivalent weight 
flow of 0.65 kg/sec (1.43 Ibm/sec' Author 

N71 -23660;^ Martin Marietta Corp., Baltimore, Md. Research 

Inst for Advanced Studies 

SPAN LOADING AND WAKE FORMATION 

Peter F Jordan Dec 1970 27 p refs Presented at 

AF-OSR-Boeing Symp, on Aircraft Wake Turbulence, Seattle, 1 3 

Sep 1970 

(Contract F44620-69-C-0096) 

(AD-718024: RIAS-TR-70-1 2C; AFOSR-70-2873-TR) Avail: NTIS 
CSCL 1/1 

Contrary to the classical assumption of an elliptic span 
loading, the actual span loading contains a logarithmic term. In 
consequence, there is an infinite upwash directly behind the wing 
just inside the wing tip. This explains why the aircraft wake rolls up 
faster than classical analyses predict. The downwash distribution 
behind the circular wing is calculated in some detail. 

Author (GRA) 

N71-23673j^ Solar, San Diego, Calif. 

TUNGSTEN REINFORCED OXIDATION RESISTANT 
COLUMBIUM ALLOYS Final Report, 1 Nov. 1969 1 Nov. 
1970 

M. ... Klein, A. G. Metcalfe, and R. B. Domes Nov. 1970 78 p 
refs 

(Contract N0001 9-69-C-Ol 37) 

(AD-717969; RDR-1635-8: SOLAR-R-P-6-31 1 3-7) Avail. NTIS 
CSCL 1 1 /4 

The approach used in this investigation was to combine 
weak but oxidation resistant matrices with high-strength filaments 
to produce a composite with oxidation resistance under loads at 
temperatures above 2000F These operating temperature and 
strength goals are needed for gas turbine engines, but are beyond the 
range of nickel- and cobalt-base superalloys which have maximum 
temperature capabilities of about 1900F. Ideally, the composite 
material could be used uncoated but could also serve as a fail-safe 
material when coated During the period covered by this report (the 
second year) characterization of the mechanical properties, oxidation 
resistance and filament-matrix compatibility of the model system 
was continued Author (GRA) 

N7^^23702*§ Scientific Translation Service, Santa Barbara. Calif. 

THE EFFECTS OF FLOW CONTAINING DUST ON THE 
RESULTS OF HYPERSONIC WIND TUNNEL EXPERIMENTS 
[VLIYANIYE ZAPYLENNOSTI POTOKA NA REZUL'TATY 
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ISPYTANIYV GIPERZVUKONUKH AERODINAMICHESKIKH 
TRUBAKH] 

B. \ Bakum et al Washington NASA Apr. 1971 7 p refs Transl. 
into ENGLISH from Izv. Akad. Nauk SSSR. Mekhan. Zhidkosti i 
Gaza (Moscow), no. 4, Jul. - Aug. 1 970 p 1 87 1 89 

(Contract NASw*2035) 

(NASA-TT-F- 13529) Avail; NTIS CSCL20D 

The influence of flow containing dust upon aerodynamic 
experiments in hypersonic wind tunnels is considered. It is found 
that there is an increase in drag for thin profiles, and a drag 
decrease for blunt profiles. Author 

N71'23720^ Civil Aeronautics Board, Washington, D.C. 

CAPTIVES OF INDUSTRY 

Whitney Gillilland 1970 9 p refs Presented at Braniff Intern 
Airlines Management Club. Dallas. 16 Nov. 1970 
Avail; Issuing Activity 

The role played by the CAB in determining passenger fares, 
granting new routes, and encouraging competition among air 
carriers and among aircraft manufactures is described. It is felt that 
the air transportation system which has evolved is characterized 
by operational efficiency, excellent quality and extent of services, 
economy, and reasonable fare levels. N.E N. 


N71-23726* National Aeronautics and Space Administration 
Marshall Space Flight Center. Huntsville, Ala. 

ANEMOMETER WITH BRAKING MECHANISM Patent 
Robert E. Turner and Dennis W, Camp, inventors (to NASA) 
issued 9 Sep 1969 (Filed 1b Aug 1967) 4 p Cl. 73-189; lnt 
Cl. G01w1/02 

(NASA-Case-XMF-05224; US-Patent-3.465.584; 
US-Patent-Appl-SN-660842) Avail. US Patent Office CSCL 140 
An anemometer having a wind driven member mounted 
on a shaft journaled for rotation in a cylindrical base, and a braking 
mechanism positioned on the base for engagement with the shaft 
to stop movement of the wind driven member is described. The 
braking mechanism includes a housing, a brake lever and solenoid 
iTiOunted on the housing and a linkage connecting the solenoid and 
brake lever where the brake lever can be pivoted to a position of 
engagement with the shift journaled for rotation in the base. 

Official Gazette of the U S. Patent Office 

N71 '23738)^ Boeing Scientific Research Labs., Seattle, Wash. 

FINITE DIFFERENCE CALCULATIONS OF THE BEHAVIOR 
OF A DISCONTINUOUS SIGNAL NEAR A CAUSTIC 

R. Seebass, E. M. Murman, and J. A. Krupp Jan. 1971 11 p 

refs Presented at the Conf. on Sonic Boom Res., 3d. Washington. 
D C . 29 -30 Oct. 1970 

(AD-718835; D1-82-1040) Avail; NTIS CSCL20/1 

It is important to predict sonic boom overpressure signatures 
in the vicinity of a caustic. In particular, one needs to be able to 
calculate the overpressure when the caustic surface intersects, or 
when it is near the ground. While the analytical formulation of this 
problem is a simple one. the solution by formal mathematical 
techniques presents great difficulties. Consequently, there is great 
impetus for developing numerical techniques that can provide such 
predictions. Here the authors report on the extension to the 
caustic problem of a technique developed by Murman and Cole for 
transonic flows. Author (GRA) 


N71 23746/^ Environmental Science Services Administration, 
Rockville. Md BOMAP Office 

HIGH LEVEL CLOUD PHOTOGRAPHY INVENTORY: BOMEX 
PERIOD 4, 11 28JULY 1969 

Vance A. Myers Mar 1971 70 p Reprinted 
(ESSA-TM-ERLTM-BOMAP-1) Avail; NTIS 

The high-level cloud photography missions flown by RB-57F 


aircraft during the Barbados Oceanographic and Meteorological 
Experiment IBOMEX) July 11 to 28. 1969 are documented with 
specific information on the character and location of the photography 
The photographic products, the tabulation of cloud photography 
data, the procedure used to reconstruct flight tracks and position 
photographs are described with the availability of archived data. 

Author 


N71-23748f|( School of Aerospace Medicine, Brooks AFB, Tex. 
NOISE ASSOCIATED WITH AIRBORNE OPERATION OF 
C-141 A AIRCRAFT Final Report, 1 Mar. 1969 28 Feb. 1970 

Donald C. Gasaway Dec. 1970 34 p refs 
(AD-718097; SAM-TR-70-74) Avail; NTIS CSCL20/1 

Acoustic noise measurements obtained within several Lockheed 
C-141 A aircraft during various operational missions are reported; 
factors of aeromedical significance are identified and described; 
and methods with which undesirable effects can be controlled are 
proposed. Author (GRA) 

N7 1-23764*# National Aeronautics and Space Administration. 
Lewis Research Center. Cleveland. Ohio. 

SHUTTLE AIRBREATHING PROPULSION 

Warner L. Stewart, Arthur J. Glassman, and Stanley M. Nosek 
[1971] 15 p Presented at the 7th Propulsion Joint Specialist 

Conf.. Salt Lake City. 14 1 8 Jun. 1 97 1 ; sponsored by AlAA 

(NASA-TM-X-67806) Avail: NTIS CSCL21A 

Airbreathing gas turbine engines are considered to provide 
cruise, landing, go-around, and ferry capability for space shuttle 
vehicles. The study reported Is based on the necessity to determine 
which engines are most suitable and to examine them for 
modifications and technology needed to meet new requirements 
such as launch, space residence, and reentry. A review is made of the 
requirements imposed on the engine, the effect of fuel selection, 
and the studies currently being conducted to assess candidate 
engine designs. Author 


N71-23778# Aeionauticai Research Labs., Meibourne (Australia). 

STATIC PRESSURE PROBES AT MACH 7.5 

M. J. Williams Sep. 1970 15 p refs 
(ARL/A-327) Avail: NTIS 

Two static pressure probe shapes with pressure holes at 
varying distance from the nose have been tested at Mach number 
1.5 in the Reynolds number range from 3200 to 9600, based on 
probe diameter. Self-induced pressures produced by boundary layer 
interaction with the external inviscid flow were strongly dependent 
on hole position and could not be correlated by the flat plate 
viscous interaction parameter. The influence of nose shape was 
negligible at stations not too close to the shoulder, as was the effect 
of probe temperature. As a result of these tests design and 
calibration data for probes suitable for detailed exploration of the 
core of the tunnel flow are now available. Author 


N7 1-23779*# National Aeronautics and Space Administration, 
Ames Research Center, Moffett Field. Calif. 

MEASUREMENTS OF BOUNDARY LAYER TRANSITION, 
SEPARATION AND STREAMLINE DIRECTION ON 
ROTATING BLADES 

William J McCroskey Washington Apr. 1971 38 p refs 

Prepared in cooperation with Army Air Mobility Res. and Develop. 
Lab; Moffett Field, Calif. 

(NASA-TN-D-6321; A-3863) Avail: NTIS CSCL 20D 

Laminar separation, transition to turbulence, and surface 
streamline directions were measured on helicopter rotor blades in 
a variety of rotating and nonrotating configurations. The results 
indicate that the centrifugal effects of rotation do not significantly alter 
the boundary layer development for most operating conditions. 
Laminar separation bubbles were observed near the leading edge 
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of the upper surface of the blades at moderate and large angles 
of attack, and this phenomenon triggered a sudden transition to 
turbulent flow. Surface streamline patterns were found to be the 
same for both laminar and turbulent flows. Author 

N71 -23796*;^ Techtran Corp . Glen Burnie, Md. 

LAMINAR BOUNDARY LAYER ON A WING AND A BODY 
OF REVOLUTION IN THE PRESENCE OF BLOWING 
iLAMINARNYY POGRANICHNYY SLOl NA KRYLE I TELE 
VRASHCHENIYA PRI NALICHII VDUVANIYA] 

L F. Kozlov et al Washington NASA Apr 1971 12 p refs 

TransI into ENGLISH from Samoletostr. Tekh Vozdush Flota 
(USSR), no 17, 1970 p 19 25 
(Contract NASw-2037) 

(NASA TT-F-13627) Avail; NTIS CSCL 20D 

A method is developed for calculating the characteristics 
of a two dimensional axisymmetnc incompressible boundary layer 
on a blown wing, using a sixth-order polynomial for approximating 
the velocity distribution across the boundary layers An arbitrary 
velocity distribution at the outer boundary of the layer is assumed 
A solution to the problem is obtained with the aid of Karman s 
integral relation The method can be readily extended to the 
calculation of blown laminar boundary layers on bodies of revolution. 

Author 


N7123805/i/ Air Force Systems Command, Wright- Patterson 
AFB, Ohio. Aero Propulsion Lab. 

EFFECTS OF FUEL SLOSH AND VIBRATION ON THE 
FLAMMABILITY HAZARDS OF HYDROCARBON TURBINE 
FUELS WITHIN AIRCRAFT FUEL TANKS Technical Report 
1 Sep. 1969 30 Apr. 1970 
Edwin E. Ott Nov 1970 63 p refs 
(AD-718091; AFAPL-TR-70-65) Avail; NTIS CSCL 21/2 

The report deals with the effects of liquid fuel motion on 
the flammability of hydrocarbon turbine fuels in aircraft fuel tanks. 
Three military turbine fuels, JP-4, JP-5, and JP-8, were used in 
the testing. The fuels were placed in an explosion proof cylindrical 
test vessel (80-gallon capacity) and subjected to slosh and vibration 
An electric arc was formed within the ullage which ignited any 
flammable fuel -air mixture present. The pressure rise from combustion 
was measured and correlated with initial conditions. The major 
effect of fuel slosh and vibration was to lower or abolish the lean 
flammabile temperature limit of the fuel. The rich flammable 
temperature limit was unchanged. An analysis was performed on 
these results and an explanation proposed based upon the hypothesis 
that all the fuel vapor in the ullage burns for combustion below 
the flash point. Author (GRA) 

N71 -23809* National Aeronautics and Space Administration 
Ames Research Center. Moffett Field, Calif. 

CONTROL DEVICE Patent 

Nozomu Iwasaki and Woyne 0. Hadland, inventors (to NASA) 
Issued 14 Oct. 1969 (Filed 28 Nov. 1967) 4 p Cl. 74-89.19; 
Int. Cl. F16j15/50 

(NASA-Case-XAC- 10019; US-Patent-3,472,086; 
US-Patent-Appl-SN-686209) Avail: US Patent Office CSCL 131 
A potentiometer mounted on a small housing or bracket 
with a driving wheel or disc secured to the shaft is described. A 
sector of the disc is provided with gear teeth and another sector 
is provided with a cam profile against which a cam follower acts 
The cam follower is carried on a slide and is urged to engage with 
the cam profile by a biasing spring or the like which acts against 
a bearing member. The spring acts on the bearing member in a 
direction toward the cam profile so as to balance the force 
transmitted to the shaft by the cam follower itself. A large internal 
gear sector is pivotly mounted on the frame so that movement 
through a relatively small arc will produce rotation of the cam 
through its complete profile. The frame is adapted to be secured 
to some operating member of aircraft such as the steering wheel 


or control yoke and an arm secured to the internal gear sector 
extends immediately adjacent to the steering wheel so that it is 
within easy reach of the pilot's thumb. 

Official Gazette of the U.S. Patent Office 


N7 1-2381 8/1^ Air Force Systems Command, Wright Patterson 
AFB, Ohio. Foreign Technology Div. 

STABILITY AND CONTROLLABILITY OF SUPERSONIC 
AIRCRAFT 

V. Lutskii et al 3 Dec. 1970 10 p TransI. into ENGLISH from 
Aviatsiya i Kosmonautika (USSR), no. 10, 1969 p 21-23 
(AD-718285; FTD-HC-23-596-70) Avail; NTIS CSCL1/3 

Controllability and stability are interrelated and determine 
one another. The characteristics of the stability and controllability 
of modern supersonic aircraft in longitudinal and lateral movement 
are analyzed. Author (GRA) 

N7^-23822*§ National Aeronautics and Space Administration. 
Lewis Research Center, Cleveland, Ohio. 

NOZZLE PERFORMANCE MEASUREMENT ON UNDERWING 
NACELLES OF AN F 106 UTILIZING CALIBRATED 
ENGINES AND LOAD CELLS 

Harold W. Groth [1971] 21 p refs Presented at 7th Propulsion 
Joint Specialist (}onf.. Salt Lake City. 14-18 Jun. 1971; sponsored 
by AIAA 

(NASA-TM-X-67816) Avail: NTIS CSCL01C 

Installation effects on turbojet engine exhaust nozzles over 
a range of flight Mach number from 0.60 to 1.30 are discussed. Two 
J85-13 afterburning turbojet engines were mounted in underwing 
nacelles. Exhaust nozzle propulsion efficiency is being measured 
using load cells, calibrated engines, and flight calibrated nacelle tare 
forces. Reference nozzles of known performance were used to 
determine nacelle tare forces. Analysis of flight calibration data 
shows that the system is capable of determining nozzle efficiency 
to a one-sigma random error -h or 1.5 percent. Author 


N71-23860*|^ National Aeronautics and Space Administration. 
Langley Research Center, Langley Station. Va. 

A WIND TUNNEL INVESTIGATION OF STATIC 
LONGITUDINAL AND LATERAL CHARACTERISTICS OF A 
FULL-SCALE MOCKUP OF A LIGHT TWIN ENGINE 
AIRPLANE 

Marvin P. Fink, James P. Shivers, and Charles C. Smith, Jr. 
Washington Apr. 1971 269 p refs 
(NASA-TN-D-6238; L-7607) Avail: NTIS CSCL 20D 

The model was a full-scale mockup of a light, twin-engine, 
low-wing monoplane. Tests were made over an angle-of-attack 
range of 4 deg to 24 deg and over a sideslip range of + or 
8 deg at thrust coefficients of 0, 0.19. and 0.28. Control 
effectiveness and hinge moments were determined for a full range 
of deflections on the aileron, elevator, and rudder. Downwash 
surveys were made in the region of the horizontal tail. Limited tests 
were made with simulated ice on the wing and horizontal tail 

Author 

N71 -23861 National Aeronautics and Space Administration. 

Ames Research Center, Moffett Field, Calif 

LARGE-SCALE WIND TUNNEL INVESTIGATION OF A 
DUCTED FAN: DEFLECTED-SLIPSTREAM MODEL WITH 
AN AUXILIARY WING 

Michael D. Falarski and Kennety W. Mort Washington Apr 1971 
49 p refs Prepared in cooperation with Army Air Mobility R 
and D Lab. 

{NASA-TN-D-6323; A-3670) Avail NTIS CSCL 20D 

The longitudinal aerodynamic characteristics of a semispan 
wing deflected-slipstream configuration with a double-slotted flap 
and an auxiliary wing were determined The model was powered 
by two low-pressure-ratio ducted fans. A comparison of static test 
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results with results obtained from various propeller-driven 
configurations indicates that the turning effectiveness of fan-powered 
deflected-slipstream configurations can be correlated with 
propeller-powered configurations with the same flap-chord to 
slipstream-diameter ratio. The turning effectiveness of the auxiliary 
wing was essentially the same as would be produced by a 
conventional slotted flap system with the same flap-chord to 
slipstream-diameter ration. The auxiliary wing reduced the thrust 
required at low speeds as would be expected due to the increase 
in lifting surface area. Author 


N71-23922*jjf National Aeronautics and Space Administration. 
Flight Research Center. Edwards. Calif 

COMPARISON OF WIND TUNNEL AND 
FLIGHT-MEASURED BASE PRESSURES FROM THE 
SHARP LEADING-EDGE UPPER VERTICAL FIN OF THE X-15 
AIRPLANE FOR TURBULENT FLOW AT MACH NUMBERS 
FROM 1.5 TO 5.0 

Sheryll A. Goecke Washington May 1971 38 p refs 
(NASA-TN-D-6348; H-602) Avail NTIS CSCL20D 

Pressures measured at six locations on the base of the 
sharp-leading-edge upper vertical fin of the X-15 airplane during 
the power-off portion of eight flights are compared with previous 
flight data obtained from a blunt-leading-edge fin. theory, and wind 
tunnel data The flight and wind tunnel base pressure ratios for the 
Mach number range from 1.5 to 5.0 are presented as a linearized 
function of turbulent boundary-layer height and base width by 
using a Mach-number-dependent factor derived in the study. The 
rpRiilting curve seems to provide another criterion for determinir^g 
whether flow is laminar or turbulent. The difference between base 
pressure and free-stream pressure for any specific Mach number 
of the study is found to be a linear function of both free-stream 
pressure and dynamic pressure. Data from the sharp-leading-edge 
upper vertical fin agree with data from the blunt-leading-edge 
upper vertical fin. The flight data show the variation in pressure 
across the base to be negligible. Author 


N71 -23927 National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio. 

INSTANTANEOUS AND DYNAMIC ANALYSIS OF 
SUPERSONIC INLET-ENGINE COMPATIBILITY 

James E Calogeras, Paul L Burstadt. and Robert E Coltrin 
[1971] 16 p refs Presented at the 7th Propulsion Joint Specialist 
Conf. Salt Lake City. 14 18 Jun. 1971 ; sponsored by AlAA 

(NASA-TM-X-67821) Avail; NTIS CSCL21A 

An experimental wind-tunnel investigation was made to 
determine the effects of time-variant distortions produced in a 
supersonic inlet on a J85-GE-13 turbojet engine. Results are 
presented principally in terms of instantaneous distortion amplitudes 
and contours measured through compressor stall. They indicate 
that although a time-averaged distortion may be far from a 
stall- inducing value. corresp>onding instantaneous distortion amplitudes 
can approach or exceed this value. A film made by combining 
instantaneous distortion contours demonstrates that severe total 
pressure fluctuations at the compressor face can result in an 
instantaneous distortion of a type completely different from the 
time-averaged distortion. Author 


N71 -23931 Aeronautical Research Labs.. Melbourne (Australia). 

DEPARTMENT OF SUPPLY. AERONAUTICAL RESEARCH 
LABORATORIES ANNUAL REPORT. 1969 - 1970 

Canberra. Australia Australian Govt. Publishing Serv. 1971 
92 p refs Original Contains Color Illustrations 
Avail; NTIS 

Summaries for the research during this period are presented. 
Topics include; wind tunnel facilities, aerodynamics, structural 
analysis, atmospheric turbulence, and instrumentation. F.O.S 


N71 -23934 National Lending Library for Science and 
Technology. Boston Spa (England). 

DESIGN OF A NONEXPANDING REFLECTOR BALLOON 

E Retninger 16 Feb 1971 41 p refs Transl. into ENGLISH 

from Meteorol. Nationale (France), no. 255 

{NLL-M-20326-(5828.4F)) Avail; Natl. Lending Library. Boston 
Spa, Engl.: 4 NLL photocopy coupons 

Theoretical considerations are presented for a nonexpanding 
reflector balloon capable of measuring the fine structure of the high 
stratosphere after a fast ascent through the troposphere Balloons 
which expand a great deal (of Neoprene), balloons which expand 
very little (of natural latex), and balloons of both types inside each 
other are discussed Pressure, volume, weight, ascent rate, and 
burst altitude are considered for each case It is shown that the 
dual arrangement with the enclosed balloon for the nonexpanding 
material gives the best results To achieve a maximum increase in 
height and minimum weight, excess pressure is permitted to 
escape to the atmosphere through a tube with a valve adjusted for 
very low internal excess pressure. The inner balloon is composed 
of tetrahedral sections made of metallized polyethylene. N.E.N. 


N71 -23953*# National Aeronautics and Space Administration. 
Ames Research Center, Moffett Field, Calif. 

SURFACE-FLOW VISUALIZATION INVESTIGATION OF A 
DELTA WING SHUTTLE CONFIGURATION AT A MACH 
NUMBER OF 7.4 AND SEVERAL REYNOLDS NUMBERS 

H. Lee Seegmiller Jun. 1970 56 p refs 
(NASA-TM-X-62036) Avail: NTIS CSCL20D 

Surface-flcw visualization photographs are presented for 
a model of a delta wing shuttle concept. An oil flow technique was 
used to visualize the surface flow at a Mach number of 7.4 and 
several Reynolds numbers between 1,400,000 and 5.700,000. 
Angles of attack from 15 deg to 60 deg were tested at zero 
sideslip. A sideslip angle of 5 deg was also tested at an angle of 
attack of 15 deg. Details of the surface patterns are shown which 
illustrate the complexity of the hypersonic flow. Author 


N7 1-23967*# Techtran Corp . Glen Burnie. Md 

ESRO HAS BEGUN THE INITIAL STUDIES FOR A 
EUROPEAN SYSTEM OF AIR TRAFFIC CONTROL VIA 
SATELLITE [L'ESRO A LANCE LES PREMIERES ETUDES 
D UN SYSTEME EUROPEEN DE CONTROLE DU TRAFIC 
AERIEN PAR SATELLITE] 

Jacques Monsset Washington NASA May 1971 5 p refs 

Transl. into ENGLISH from Air et Cosmos (France), no. 363. 10 
Apr 1971 p 15 
(Contract NASw-2037) 

(NASA-TT-F-13651) Avail NTIS CSCL22A 

The progress of European development of a UHF air traffic 
control satellite under the direction of ESRO is examined in the 
light of American decisions regarding cooperation. Author 


N7 1-23980*# National Aeronautics and Space Administration 
Lewis Research Center, Cleveland. Ohio. 

COLD AIR INVESTIGATION OF A TURBINE WITH 
TRANSPIRATION COOLED STATOR BLADES 4: STAGE 

PERFORMANCE WITH WIRE-MESH SHELL STATOR 
BLADING 

Frank P. Behning. Harold J. Schum. and Edward M Szanca 
Washington Apr. 1971 30 p refs 
(NASA-TM-X-2176; E-6028) Avail; NTIS CSCL21E 

Turbine performance characteristics were obtained with a 
single-stage axial-flow turbine which had stator blades employing 
transpiration coolant ejection through a wtre-mesh shell The turbine 
was tested over a range of speed and pressure ratio and with 
nominal coolant fraction of 0 031. Additional tests were made at 
the design speed, in which the coolant flow was varied from 0 to 
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0.07 of the primary flow. The results were compared to similar 
results obtained from turbines using stator trailing-edge coolant 
ejection and discrete hole transpiration-cooled stator, A base turbine 
with no cooling provisions was used as a standard for comparisons. 

Author 

N71-24001*)^ National Aeronautics and Space Administration. 
Ames Research Center, Moffett Field, Calif. 

SURFACE-FLOW VISUALIZATION PHOTOGRAPHS OF THE 
MSC ORBITER AND A 55 DEG SWEPT DELTA WING 
MODIFICATION FOR SEVERAL REYNOLDS NUMBERS AT 
MACH NO. 10,4 

H. Lee Seegmiller Apr. 1970 110 p refs 
(NASA-TM-X-62033) Avail: NTIS CSCL 20D 

Surface flow visualization photographs are presented for 
the straight wing orbiter concept. Results are also shown for a 55 
deg swept delta wing modification to the configuration and for the 
fuselage without wings. The surface flow streamlines were visualized 
with an oil flow technique at a Mach number of 10 4 and length 
Reynolds numbers of 0.5, 0.84, and 2.7 y 1 million. The angles of 
attack were 18 deg, 40 deg, 50 deg, 60 deg. and 70 deg. 

Author 

N71-24009*/^ National Aeronautics and Space Administration 
Lewis Research Center, Cleveland, Ohio. 

LOW SPEED JET NOISE FROM A 1.83 METER (6 FOOT) 
FAN FOR TURBOFAN ENGINES 

Gene L. Minner and Charles E. Feiler [1971] 11 p refs 

Presented at the 4th Fluid and Plasma Dyn Conf , Palo Alto. Calif , 
21 23Jun. 1971 Sponsored by AIAA 
{NASA-TM-X-67825) Avail, NTIS CSCL 21 E 

The jet noise contribution to the far field sound from a 
1 83 meter diameter fan has been determined for two simulated 
nacelle configurations. One nacelle had hard walls, while the other 
has acoustic liners on the wall and on inlet splitter rings The jet 
velocities, typical of high bypass ratio fan engines, varied from 137 
to 223 meters per second. The results of the study show that 
the acoustic liners effectively eliminate low frequency noise from 
internal sources Data from the lined configurations were found to 
be in good agreement with the eighth power dependence on let 
velocity. Data from the hard wall configurations, because of the 
influence of internally generated noise, show higher noise levels and 
a weaker velocity dependence Author 

N71-24021*?jl Lockheed-Georgia Co , Marietta. 

RESIDUAL TENSILE PROPERTIES OF MATERIAL FROM 
C-130 CENTER WING SECTION AFTER SERVICE Final 
Report 

L R Kaisand [1970] 15 p 
(Contract NASI -9485) 

(NASA-CR-1 1 1828) Avail; NTIS CSCL01B 

No adverse correlation was found between the residual 
tensile properties of 7075-T6 material and the associated number 
of flight hours of the C-130 aircraft from which the specimens 
were extracted Author 


the injection system. The application and functional reliability of 
this fuel preevaporation system in small tip drive ramjet engines is 
demonstrated and proved by means of tests. The' influence of the 
operational parameters, such as velocity of air flow, altitude, 
air-fuel ratio, fuel flow rate and pressure on the caloric state of the fuel 
before injection and after expansion was theoretically investigated. 

Author 


N71-24081*/^ Wayne State Univ , Detroit. Mich Research Inst, 
for Engineering Sciences. 

STUDY OF CONCEPTUAL AND OPERATIONAL 
FEASIBILITY OF LASER DOPPLER DETECTION SYSTEMS 
Progress Report 

J Alex Thomson 30 Nov. 1970 103 p refs 
(Contract NAS8-24810) 

(NASA-CR-103105) Avail NTIS CSCL 20E 

Continuing research is reported in a program aimed at 
establishing the feasibility and design criteria of a laser doppler 
system for detecting and mapping turbulence levels and wind or 
velocity profiles in various applications Current efforts include; (1) 
the design of an optical mechanical system for the laser van; (2) 
calculations to obtain detailed profiles for the system radial and 
axial response for various operating conditions and methods, and 
aperture apodization functions; (3) compilation of a set of specific 
experiments and experimental objectives for the laser van system, 
and (4) construction of a source that can be used as a standard 
scatterer A summary of completed projects is included. D.L.G 


N71-24298?!/ National Aeronautical Establishment, Ottawa 
(Ontario) 

FREE VIBRATIONS AND RANDOM RESPONSE OF AN 
INTEGRALLY STIFFENED PANEL 

Mervyn D. Olson and Garry M. Lindberg Oct. 1970 121 p refs 
(LR-544, NRC-1 1855) Avail: NTIS 

The free vibrations and random response to jet noise of 
an integrally-stiffened five-bay panel were studied both theoretically 
and experimentally A finite element approach was used to represent 
the panel and the predictions were verified by measurements on 
a model panel integrally machined from solid aluminum stock. The 
comparison between predicted and measured vibration modes and 
frequencies revealed good correlation of frequencies while the 
correlation of mode shapes was only fair, especially for higher 
modes The predicted models and frequencies were used in a modal 
analysis of the panel's response to jet noise with a consistent finite 
elemerit method being introduced to calculate the required 
cross-spectral modal force terms. Quantitative agreement between 
predicted and measured RMS stresses and displacements was 
realized, whereas only qualitative agreement was obtained for the 
associated spectra. Author 


N71-24053*|[( Scientific Translation Service, Santa Barbara, Calif. 

PREVAPORIZATION OF LIQUID FUEL IN A SMALL 
RAMJET ENGINE [DIE VOR VE RO AMPFU N G VON 
FLOSSIGKRAPTSTOFF IN EINEM KLEINEN 
STAUSTRAHLTRIEBWERK] 

F Gehring (Ph D Thesis Stuttgart Univ.) Washington NASA 
Apr 1971 128 p refs Transl. into ENGLISH from Deut. Luft- 

und Raumfahrt, German report DLR-FB-69-67 
(Contract NASw 2035) 

(NASA-TT-F-13605) Avail NTIS CSCL21E 

In order to improve the combustion efficiency the liquid 
fuel is heated up by the dissipated heat of the ramjet engine to 
such an extent that it evaporates immediately during expansion in 
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AC GEHEB&TOBS 

Windage tests of cylindrical and Lundell-conical 
rotors in ambient air producing Reynolds numbers 
up to 100,000 for high speed alternators 
rifiSA-TH-X-678091 . N71-23116 

ICCELEBiTED LIFE TESTS 

Passenger aircraft structures accelerated testing 
for safety and fatigue durability under 
operational conditions, describing tests, 
planning and evaluation 

A71-269U6 

Theory, calculation, and design of centrifugal 
compressor machines 

r AD-717878] N71-23297 

ICCELEBATIOH (PHYSICS) 

Initially spherical liquid droplet transient 
response under surface tension accelerated by 
external gas flom 

fAIAA PAPER 71-393] A71-25355 

Sound radiation from time varying point force in 
accelerative motion, applying to fan or 
helicopter rotor noise at subsonic tip speeds 

A71-26702 

Analysis of normal accelerations through center of 
gravity of aircraft due to landing impacts and 
ground operations associated with taxi, takeoff, 
and landing 

r SASA-TR-D-6124] S71-22620 

ACCELEBOHETEBS 

Modal characteristic pick-up system for vibration 
tests of rockets or aircraft on ground, using 
small size accelerometers with individual 
electronic circuit 

A71-27719 

ACOOSTIC SEASOBEHEBTS 

Axial flow fan noise, investigating louvers 
effects on sound field 

A71-26704 

Identification and control of aeroaedical factors 
associated with aircraft noise and acoustic 
measurements during C-1U1 operational missions 
[AD-718097] N71-23748 

ACOUSTIC SCATTEBIHG 

Aerodynamic noise scattering near Liqhthill 

multiples, considering intense near-field energy 
conversion into sound waves 

A71-26448 

ADAPTIFE COBTBOL 

Adaptive systems - Conference, Moscow, March 1970 

A71-26714 


Adaptive self-organizing and -learning control 
systems with long and short term memory 
retention, using logic random searches to find 
parameter values 

[ASHE PAPER 71-DE-22] A71-27324 

ADHESITE BOBDIBG 

Fatigue life, fail-safe capability and corrosion 
resistance of commercial aircraft structures 
improved through adhesive metal-metal bonding 
[ASHE PAPER 71-DE-27] A71-27325 

ADIABATIC COBDITIOBS 

Supersonic boundary layer transition on adiabatic 
wall, discussing wind tunnel size, surface 
roughness and freestream disturbances effects 
[AIAA PAPER 70-586] A71-27554 

ADIABATIC FLOW 

Reynolds number effects on centrifugal compressor 
performance characteristics, discussing power 
losses in compressor, impeller and diffuser 
stages and compressor adiabatic efficiency 
[ASHE PAPER 71-GT-25] A71-25967 

ASOLXAB TCKES 

Aerodynamic characteristics of near wakes produced 
by periodic vortex shedding from airfoils 
[AD-718893] H71-23245 

AERIAL PHOTOGRAPHY 

Statistical diameter size distribution of random 
circles on plane or spheres in space from 
satellite and aircraft measurements for aerial 
and cloud photography 

A71'-27100 

Tabulation of B-57 aerial cloud photography of 
tropical convection systems for 11 to 28 July 
1469 with flight path over Barbados Islands 
[ SSSA-TH-ERLTB-BOBAP-1 ] N71-23746 

AEEODYMAHIC BALAVCE 

Reentry vehicles configuration lift and drag 
coefficients in hypersonic flow from pressure 
distribution and balance measurements, comparing 
with isolated cone data 

A71-25487 


AEBODYIAHIC CHARACTERISTICS 

Wind tunnel evaluation of analytical method for 
predicting longitudinal stability and 
aerodynamic characteristics of large flexible 
aircraft applied to supersonic transport 
configuration 

[AIAA PAPER 71-343] A71-25322 

Aerodynamic characteristics of slender body of 
revolution traveling in long tube with circular 
cross section, deriving static and dynamic 
stability derivatives formulas 

A71-25477 

Asymmetric three dimensional aerodynamic density 
fields from holographic interf erograms, applying 
to supersonic flow from free jet 

A71-25802 

Mutual aerodynamic effects of SH-1 helicopters 
during simultaneous takeoff and landing, 
determining miniaum distances between 
helicopters 

A71-26953 

Predicting aerodynamic characteristics of arrow, 
delta, and diamond wing platforms using 
Prandtl-Glauert transformation 

f NASA-TN-D-6243] ^ N71-21973 

Nose bluntness effect on aerodynamic 

characteristics of flared body in supersonic 
wind tunnel 

[NAL-TR-221] K71-22160 

Computer program to generate turbine aerodynamic 
requirements, approximate external blade 
geometries, and coolant flow requirements for 
two stage axial flow turbine 

[NASA-TH-X-2229] N71-22568 
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Numerical analysis of dynamic and thermodynamic 
state of plenum-type air-cushion vehicle to 
determine heave response and control system 
operatinq char acteristics 

r N&SA-TN-D-6257] N71-22589 

«ind tunnel tests to determine effects of wing 
dihedral angle on aerodynamic characteristics of 

highly swept fiTed-winq ronf i gnrat inn 
r NASA-TM-X-2261 1 ^ N71-22622 

Numerical analysis of influence coefficients, 
natural frequencies, and mode shapes of 
vibration of triangular inflatable winq 

N71-22666 

Effect of engine position and high lift devices on 
aerodynamic characteristics of external flow, 
let flap STOL model - graphs 

fNASA-TN-D-62221 N71-23124 

Hind tunnel investigation of hypersonic transport 
model aerodynamic characteristics at Mach 
numbers to 6 - graphs 

r NASA-TN-D-6191 ] N71-23127 

Low subsonic longitudinal aerodynamic 

characteristics of twin body space shuttle 
booster configuration using low turbulence 
pressure tunnel - graphs 

r NASA-TM-X-2162 ] N71-23135 

Aerodynamic characteristics affecting stability 
and controllability of supersonic aircraft 
[AD-718474] N71-23538 

Aerodynamic performance of swept back- bladed 

centrifugal compressor in argon as function of 
equivalent weight flow 

f NASA-TM-X-2269] N71-23659 

Effects of flow containing dust on results of 
hypersonic wind tunnel experiments 
r NASA-TT-F-13529] N71-23702 

Investigation of longitudinal and lateral 

stability and controllability of supersonic 
aircraft 

fAD-718285] N71-23818 

Wind tunnel investigation of static longitudinal 
and lateral characteristics of full scale mockup 
of light twin engine aircraft 

f NASA-TN-D-62381 N71-23860 

Wind tunnel investigation of longitudinal 

aerodynamic characteristics of semispan wing 
deflected-slipstream configuration with double 
slotted flap and auxiliary wing 

f NASA-TN-D-6323] N71-23861 

Cold-air tests to determine performance 

characteristics of single-stage turbine with 
stator blades employing transpiration coolant 
egection through wire mesh shell 
r NASA-TM-X-2176] N71-23980 

AERODYNAMIC COEFFICIENTS 

Wing flap slipstream deflection correction method 
for evaluation of propeller power effect on lift 
and drag coefficients of Arava twin engine STOL 
aircraft 

A71-25164 

Two dimensional laminar boundary layer equation 
local drag coefficient from one and two term 
Merk expansion in regions upstream of stagnation 
point 


A71-27051 

Lift coeffient for wind induced vibration of 
skewed cylindrical body 

[ AD-717739] N71-22169 

Numerical integration method based on potential 
flow theory to evaluate aerodynamic 
characteristics of thin supersonic wings 
[DLR-FB-71-01 1 N71-23597 

AERODYNAMIC CONFIGURATIONS 

Wind tunnel tests to determine effects of winq 
dihedral angle on aerodynamic characteristics of 
highly swept fixed-wing configuration 
r NASA-TM-X-2261 ] N71-22622 

Steady state inflated shape and included volume of 

24 and 30 gore flat circular, extended skirt, 

porous ring slot, and porous ribbon parachutes 
rAD-718808] N71-23387 

AERODYNAMIC DRAG 

Reentry vehicles configuration lift and drag 
coefficients in hypersonic flow from pressure 
distribution and balance measurements, comparing 
with isolated cone data 

A71-25487 

AERODYNAMIC FORCES 

Aerodynamic forces and hinge moments of delta 


cruciform control surface in blunt-nosed canard 
configuration for subsonic, transonic and 
supersonic flows 

A71-25161 

T tail flutter analysis, considering dihedral, 
angle of attack and aerodynamic force effects 

A71-25188 

Wing-f uselage-tail interacting low spepd flntter- 
considerinq mechanical tuning and aerodynamic 
interference couplings 

[AIAA PAPER 71-326] A71-25306 

Equation error approach to parameter 

identification in third order pitch plane 
dynamics for high performance aerodynamically 
controlled aerospace vehicle 

A71-26418 

Sailplanes control, deriving incremental 

aerodynamic load on horizontal tail produced by 
instantaneous elevator deflection 

A71-26487 

Computer program for aerodynamic forces on 

flexible plate undergoing transient motion in 
shear flow, applying to panel flutter 

A71-27559 

Measurement of force and pressure fluctuations on 
airfoils during transverse and streanwise gust 
flows 

[ CaED/A-TORBO/TR-21 1 N71-22374 

Data reduction techniques for deriving aerodynamic 
forces and moments in absence of support 
interference 

rNASA-CR-111844] N71-23122 

AERODYNAMIC HEAT TRANSFER 

Heat transfer to airfoil in oscillating flow at 
large angles of attack, showing vortex shed 
reattachment and Nusselt numbers increase 
[ ASME PAPER 71-GT-18] A71-25963 

AERODYNAMIC HEATING 

Aircraft structural elements thermal behavior 

under aerodynamic heating with linear dependence 
on initial temperature 

A71-27493 

Heat flux sensor adapted for mounting on aircraft 
or spacecraft to measure aerodynamic heat flux 
inflow to aircraft skin 

r NASA-CASE-XPR-03802 ] N71-23085 

AERODYNAMIC LOADS 

Quasi-three dimensional method for radial flow 
compressor blade loadings computation, 
presenting combined meridional plane and blade 
to blade solutions for adaptation to computer 
[ASME PAPER 71-GT-60] A71-25982 

Flutter analysis of clamped thin skew panels with 
midplane forces in supersonic flow, using 
Galerkin method 

A71-26766 

Aircraft wake turbulence with downwash loading of 
winq span 

[AD-713024] N71-23660 

AERODYNAMIC NOISE 

Screech noise generation by supersonic iet 
impingement on flat plate, discussing get 
disintegration mechanism with resultant shock 
wave oscillations 

A71-25521 

Sound radiation and wake turbulence spectra from 
axial compressor single airfoils, including 
double circular arc profiles 

[ASHE PAPER 71-GT-4] A71-25950 

Transonic compressor shock wave noise generation 
and decay rates at multiple tones, using sonic 
boom analysis 

[ASME PAPER 71-GT-7] A71-259S3 

Discrete frequency rotor interaction noise from 
lifting fans, using force harmonics acting on 
blades 

[ASME PAPER 71-GT-12] A71-25958 

Aerodynamic noise scattering near Lighthill 

multiples, considering intense near-field energy 
conversion into sound waves 

A71-26448 

Condenser microphones aerodynamically induced 
noise, investigating acoustic pressure lower 
limit dependence on air flow velocity and 
turbulence 

A71-27063 

Marginal vortex effects on aerodynamics of 

helicopter lifting surfaces, considering blade 
form and noise spectrum tested in hydrodynamic 
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tannel 

A71-27473 

Proceedings and recoanendations of conference on 
sonic boos 

[IGIA-17/4.81 R71-21976 

ierodynaaic sound production and net hod of latched 
asyiptotic expansions 

N71-22467 

Aerodynaaic characteristics of near vakes produced 
by periodic aortei shedding froa airfoils 
rAD-7188931 H71-23245 

AEBOOIWIHIC STABILITI 

Stability analysis and design optiaization with 
dynaaics and aeroelastics constraints for 
helicopter rotor blade ainiaua aeight with 
bending torsion flutter and favorable frequency 
placements 

[AIAA PAPER 71-3883 471-25352 

Hypersonic aakes of two diaensional slender wedges 
and flat plate, testing stability in transition 
region in wind tunnel 

471-27561 

Aerodynaaically stable aeteorological balloon 
using surface roughness effect 

(WASA-CASS-IHF-041631 W71-23007 

Flaps and leading edge modifications for improved 
aerodynaaic control stability of military 
aircraft 
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ASBODTWAHICS 

Cascade and single stage rotating rig data 

coaparison with aerodynaaic predictions based on 
intrablade analysis, including wall boundary 
layer model 

fASHE PAPER 71-GT-131 A71-25959 

High temperature aerodynamics with electromagnetic 
radiation, considering thermally radiating shock 
layers, electric arc driven wind tunnels and gas 
dynamic lasers 

471-27277 

Three diaensional incompressible flow about 

slender foil in perfect fluid, stressing vortex 
field effect 


A71-27477 

Beasurement of macroscopic aerodynamic quantities 
in plasma lets produced by electrotheraal and 
hall current accelerators 


AEBOELASTICITl 


H71-22639 


Wind tunnel evaluation of analytical method for 
predicting longitudinal stability and 
aerodynamic characteristics of large flexible 
aircraft applied to supersonic transport 
configuration 

[AIAA PAPER 71-343] A71-25322 

Stability analysis and design optimization with 
dynamics and aeroelastics constraints for 
helicopter rotor blade miniaum weight with 
bending torsion flutter and favorable frequency 
placeaents 

CAIAA PAPEB 71-388] A71-25352 

Aeroelastic aircraft self adiusting automatic 
control systems, discussing elimination of 
elastic oscillations caused noise froa angular 
velocity sensing circuits 


A71-26718 


ASBOVAOTICAL EW6I1EEBI16 

HASA reliability program provisions for 
aeronautical and space system contractors, 
reviewing evolution process 


A71-26667 

Air transport propulsion systems, discussing 
aircraft operating economics with reference to 
weight, size, powerplant efficiency, noise and 
air pollution 


Summary of aeronautical research. 


A71-27542 
and wind tunnels 
*71-23931 


AEBOBAOTICS 

Aviation and astronautics - Conference, Tel Aviv 
and Haifa, Harch 1971 


A71-25145 

Socioeconomic changes in aeronautics, discussing 
faster long range aircraft, airport access 
problems, technological advances, short haul 
transportation and industry/government relations 

A71-27601 


Application of spacecraft technology to aircraft 
for improvement in systems, materials, and 


perfozmance 

[NASA-TH-X-67073] *71-22394 

AEBOSPACS BB6IWEEBIW6 

Pulsed laser holographic applications to aerospace 
components nondestructive testing, inspecting 
electron beam welds and internal structural 
flaws 

TASBE PAPER 71-GT-74] 471-25988 

Analysis of solid rotors used in high speed 
induction motors for aerospace applications 

*71-21898 

Canadian research on aerospace sciences and 
engineering, gas and plasma dynamics, and 
related topics 

*71-22515 

AEHOSPACE SCIEHCES 

Apnlication of spacecraft technology to aircraft 
for improvement in systems, materials, and 
performance 

f HASA-TH-X-67073] *71-22394 

AEBOSPICE SISTEBS 

RASA reliability program provisions for 
aeronautical and space system contractors, 
reviewing evolution process 

A71-26667 

Research and development in aerospace systems 
including design and fabrication of 4-ft 
trisonic wind tunnel 

*71-22331 

AEROSPACE TEHICLES 

Equation error approach to parameter 

identification in third order pitch plane 
dynamics for high performance aerodynamically 
controlled aerospace vehicle 

A71-2S413 

AEBOTHSRBOBTIABICS 

Enthalpy and wall heat flux calculations for 
stagnation region aft of blunt axisymmetric 
bodies in hypersonic axial flow 

[AD-717418] *71-22087 

Combined free and forced laminar convective heat 
transfer to nonNewtonian fluids flowing in 
constant wall temperature vertical tubes and 
controlling parameter analysis 

*71-22702 

AFTERBUBWIB6 

Two variations ol gas generator method to 
calculate thrust of afterburning turbofan 
engines installed in F-111A aircraft 
r*ASA-T*-D-6297] *71-22614 

AILEBORS 

Device for controlling rotary potentiometer 
mounted on aircraft steering wheel or aileron 
control 

f NASA-CASE-XAC-10019] *71-23809 

AIB BRBATHXW6 EB6IIES 

Requirements analysis of airbreathing gas turbine 
engines for shuttle vehicles 

[MASA-TB-X-67806] *71-23764 

AXB CARGO 

Cargo airship standard atmosphere operation modes, 
discussing long range gas capacity and short 
range applications for large compact loads 

A71-26309 

Support systems planning for expanded passenger 
and cargo traffic in civil aviation 

*71-22390 

AIB C00LXV6 

Beasurement of cooling air pressure changes 
through stationary turbine disk and airflow 
distribution within a blade at room temperature 
and pressures from 28 to 100 psia 
[*ASA-TB-X-2171] *71-22680 

AIB FLOW 

Wake flow behind two dimensional perforated plates 
normal to air stream, measuring drag, shedding, 
velocity and turbulence at Reynolds number 
25,000-90,000 

471-26449 

Condenser microphones aerodynamically induced 
noise, investigating acoustic pressure lower 
limit dependence on air flow velocity and 
turbulence 

r?*!-27063 

Air flow velocity, altitude, fuel-air ratio, fuel 
flow velocity, and pressure effects on fuel 
temperature before and after prevaporization in 
ramjet engines 

[HASA-TT-F-13605 ] *71-24053 
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AIR NAVIGATION 

Area navigation facility, discussing control and 
display and navigation standards 

A71-26979 

Airport geodetic control stations, discussing 
obstruction charting program 

A71-27S.97 

Honte Carlo general purpose shielding computer 
program in FOPTEAN 4 for IBM 7094 computer 
r PNSI-TR-70-0301-1-V0L-1 1 N7 1-22379 

Simulation, analysis, and recommendations for 
flight profile of Concorde aircraft to predict 
and achieve improvements in aircraft operation - 
Vol. 2 

r PNSI-TR-70-0301-2-VOL-21 N71 -22380 

AIR POLLUTION 

Air polluting nitric oxide and soot production by 
■jet aircraft, discussing mixing process and 
atmospheric dispersion 

fAIAA PAPER 70-1151 A71-27560 

AIB TRAFFIC 

Motion segueiitial analysis of airways utilization, 
using mathematical-statistical methods 

A71-27143 

Proceedings and recommendations of conference on 
sonic booms 

[IGIA-17/4. 8 1 N71-21976 

AIR TRAFFIC CONTROL 

ATC regulations considered for Concorde 

introduction to passenger service, discussing 
landing and takeoff characteristics 

A71-25232 

Area navigation facility, discussing control and 
display and navigation standards 

A71-26879 

Airport geodetic control stations, discussing 
obstruction charting program 

A71-27537 

Midair collisions analysis for civil-military 
integrated ATC air space, discussing near miss 
volume, random heading aircraft density and 
pilots evasive action vs avoidance percentages 

A71-27599 

Aircraft safety and aircraft reliability, noting 
pilot performance, landing approach and takeoff, 
and clear air turbulence 

N71-22197 

Satellite applications to aircraft communications, 
navigation, and surveillance over US including 
synthesized satellite network and aircraft 
equipment for air traffic control 
rNASA-CR-1177601 N71-22339 

Location/identification transmitter and equipment 
for use in satellite applications in aircraft 
communication, navigation, and surveillance for 
US air traffic control 

r NASA-CR-1 17759 1 N71-22340 

Market forecasts and traffic control technologies 
of Boeing 747 aircraft and supersonic aircraft 
operations 

N71-22383 

US cooperation with ESRO UHF satellite system 
development for air traffic control in Europe 
r NASA-TT-F-13651 1 N71-23967 

AIR TRANSPORTATION 

Air and cosmic space common law, discussing 

boundaries, sovereignty over state territories 
and iurispr udence related to travel development 

A71-26325 

European airbus, considering flight trials of 
first A.300B high capacity transport aircraft 

A71-26921 

Air transport propulsion systems, discussing 
aircraft operating economics with reference to 
weight, size, powerplant efficiency, noise and 
air pollution 

A71-27542 

Turbofan STOL transport application to air 
transportation congestion, discussing 
conditioning landing field length, 
naviqational/cont rol problems and jet flap 
concepts 

A71-27602 

Air transportation system and Civil Aeronautics 
Board decisions 


N71-23720 


AIRBORNE EQUIPMENT 

Avionics growth, discussing use of digital 

computers, solid state transducers, integrated 


circuits, electronic flight instruments, area 
navigation and collision avoidance systems 

A71-26878 

Terrain following radar for airborne guidance of 
low flying military aircraft 

A71-26881 

AIRCRAFT 

Operational preparation and commissioning of IL-62 
long distance get aircraft, considering flight 
crew and maintenance personnel training at 
O.S.S.R. plant 

A71-25256 

AIRCRAFT ACCIDENT INVESTIGATION 

Accident investigations, flight control systems, 
and operational recordings for improved aircraft 
flight mechanics 

[ AGAPD-CP-76-71 ] N71-23410 

Pattern of accident distribution for V/STOL 
aircraft in United States of America 

N71-23426 

Flight mechanics problems in accident 
investigations for VJ-101 aiLoraft 

N71-23428 

Heather factors in fatal civil transport aircraft 
accidents 

N71-23431 

AIRCRAFT ANTENNAS 

Tests for determining spectral signatures of 
integrated high-frequency antenna systems for 
P-3 aircraft 

[AD-7180541 N71-23609 

AIRCRAFT CARRIERS 

Shipboard test procedure of Fresnel lens optical 
landing system MK 6 MOD 2 for carrier landings 
[AD-7183351 N71-23488 

AIRCRAFT COMMUNICATION 

Airborne radio communication systems, stressing 
electronic equipment design reliability 

A71-26880 

Multiple access digital communication system for 
low flying aircraft with infrequent users 

N71-21855 

Methods for predicting speech interference within 
cockpits of fixed wing and rotary wing aircraft 
[AD-718098] N71-23528 

AIRCRAFT CONTROL 

Variable sweep wing aircraft angular motion 

mathematical model, analyzing inertial moments 
influence on control dynamics 

A71-25661 

Sailplanes tail load static derivation for 

instantaneous unchecked longitudinal maneuver, 
considering aperiodic response 

A71-26486 

Sailplanes control, deriving incremental 

aerodynamic load on horizontal tail produced by 
instantaneous elevator deflection 

A71-26487 

Aeroelastic aircraft self adjusting automatic 
control systems, discussing elimination of 
elastic oscillations caused noise from angular 
velocity sensing circuits 

A71-26718 

Aircraft longitudinal coordinates invariance 
relative to atmospheric disturbances, giving 
simultaneous thrust variation, rudder deflection 
and flap deflection control rules 

A71-27339 

Accident investigations, flight control systems, 
and operational recordings for improved aircraft 
flight mechanics 

r AGARD-CP-76-71 ] N71-23410 

Flight simulator and airframe test stand for 
evaluating operational performance of aircraft 
flight control system 

N71-23413 

Flaps and leading edge modifications for improved 
aerodynamic control stability of military 
aircraft 

N71-23422 

Device for controlling rotary potentiometer 
mounted on aircraft steering wheel or aileron 
control 

[ NASA-CASE-XAC-10019 1 N71-23809 

AIRCRAFT DESIGN 

Medium weight NAMC C-IA tactical transport 
aircraft technical specifications 

A71-25231 


A-4 



SUBJECT I9DEX 


1IRCB4ET HUHTBSAECE 


Ti Interiediate diaqoaal tension field shear bean 
analysis and design for Boeing 5ST, nsing 
Rayleigh-Ritz nethod 

Ihlkh PAPER 71-340] A71-25319 

AntOBated optinal weight fully stressed large 
scale structural design of aircraft, using 
■atrix- nathesatical prograaaing technique 
(AIAA PAPER 71-361] A71-25340 

Prototype graphite fiber/plastic fuselage 
coaponent design, test and perforaance 
prediction, using structural analysis aethods 

A71-25428 

Fatigue life, fail-safe capability and corrosion 
resistance of coaaercial aircraft structures 
iaproTed through adhesive aetal-aetal bonding 
CASHE PAPER 71-DE-27] A71-27325 

Autoaated low cost structural-aechanical design 

and optiaization of wing pivot systems for 
variable geometry aircraft 

[AIAA PAPER 71-404] A71-27410 

Wing design criteria imposed by high speed 
requirement for short takeoff aircraft, 
considering thin sweptback wing with small 
aspect ratio for lateral control 

A71-27471 

Ti, B and graphite fiber composites application to 
aircraft design, discussing mechanical 
properties and market competition 

A71-27676 

Aircraft industry materials developaent, 

discussing innovations in governmental programs 
management, procurement specifications and 
Department of Defense contracting procedures 

A71-27677 

Performance test of single stage turbine with low 
solidity tandem rotor blade assembly 
[NASA-CR-1803] H71-23132 

Power spectrum method for determining gust 

frequency response functions in dynamic aircraft 
design 

H71-23211 


Accident investigations, flight control systems, 
and operational recordings for improved aircraft 
flight mechanics 

[AGARD-CP-76-71 ] S71-23410 

Onboard data acquisition for improved aircraft 
design and operational flight safety 

H71-23412 

Design wodif icaticns on short takeoff Btoaco 

aircraft resulting from combat operations tests 

H71-23416 

Human factors and safety requirements in aircraft 
design 


N71-23423 


AIRCRAFT EH6IHES 


Boron-qlass-epoxy lightweight composite gear case 
for aircraft engine reduction gearbox, 
describing design, molding, machining and 
testing 

[ASME PAPER 71-GT-85] A71-25993 

Aircraft gas turbine condition analysis 

instrumentation used for status diagnosis of 
naval turbine engines, discussing sensor and 
electronic data interpretation progress 
[ASME PAPER 71-GT-86] A71-25994 

Hilitary aircraft flight test establishments, 
discussing airframe, engine, flight control and 
weapons delivery systems tests work flow 
integration requirements 

A71-26315 

Soviet book on theory of aircraft bladed machines 
covering axial flow, centrifugal and composite 
turbines and compressors, thermodynamic 
efficiency, control turbocompressor matching, 
etc 


A71-26401 

Soviet book on aircraft and rocket engines control 
automation, discussing nuclear power plant/fuel 
systems design and control simulation methods 

A71-26403 

Thrust measurement of aircraft and rocket 
propulsion systems, comparing cost and 
characteristics of mechanical, electrical and 
hydraulic systems 

A71-26991 

Air transport propulsion systems, discussing 
aircraft operating economics with reference to 
weight, size, powerplant efficiency, noise and 
air pollution 


A71-27542 

Aircraft power plants sealing materials, 

emphasizing porous cermet seals heat resistance 
under thermal cyclic loads 

A71-27688 

AIRCRAFT EQOIPHBIT 

Satellite applications to aircraft communications, 
navigation, and surveillance over OS including 
synthesized satellite network and aircraft 
equipment for air traffic control 
[ NASA-CR -117760] N71-22339 

Location/identif icatioD transmitter and equipment 
for use in satellite applications in aircraft 
communication, navigation, and surveillance for 
OS air traffic control 

[NASA-CR-117759] B71-22340 

AIRCRAFT FOEL STSTEHS 

Polyurethane foam effects on fuel contamination 
during installation for fuel system fire and 
explosion protection 

(ASHE PAPER 71-GT-54] A71-25981 

AIRCRAFT FUELS 

Aircraft fuel tank nitrogen inerting, fire and 
explosion suppression for foreign particle 
contamination, sludge and lacquering reduction 
[ASHE PAPER 71-GT-45] A71-25978 

AIRCRAFT GUIDAHCE 

Report on guidance system for approach and 

landing, discussing airports, aircraft, approach 
and landing paths, service classes, failure 
protection and weather penetration 

A71-25534 

Terrain following radar for airborne guidance of 
low flying military aircraft 

A71-26881 

AIRCRAFT HAZARDS 

Safety aeasuLes to eliminate aircraft trailing 
vortex hazards 

[ MASA-TM-X-67125 ] N71-23418 

AIRCRAFT HYDRAULIC STSTEHS 

Hydraulically powered duplex input servos for 
flight control system of VFH-Fokker V/STOL 
fighter aircraft 

A71-26884 

AIRCRAFT IHSTRUHEITS 

SST problems, including adequate instrumentation 
and fuel tank immunization to explosion 

optxcal projector system for establishing optimum 
arrangement of instrument displays in aircraft, 
spacecraft, other vehicles, and industrial 
instrument consoles 

[ NASA-CASE-XNP-03853 ] H71-21982 

Combined optical attitude and altitude indicating 
instrument for use in aircraft or spacecraft 
[ NASA-CASE-XLA-01907 ] N71-23268 

AIRCRAFT LAHDIH6 

Wind gradient effect on flight characteristics 
during aircraft landing approach, particularly 
path deviation 

A71-25194 

Aircraft approach and landing under low altitude 
wind shear conditions, discussing flying hazards 
and glide path correction procedures 

A71-26364 

Aviation ground lighting, visual landing aids, 
dual baseline transaissometer, photometric 
measurements of deck-landing projector sight, 
and lamp for Fresnel optical landing system 
[NBS-10508] N71-22456 

Speed and field length safety factors for approach 
and landing mechanics of Brequet aircraft 

N71-23U20 


AIRCRAFT HAIHTEMAHCE 

Representative Thornel fiber aircraft fuselage 
component nondestructive testing and reoair, and 
Thornel fiber, polysulfone and polyaaide-imide 
composites fabrication and evaluation 

A71-25427 

Jet aircraft airworthiness standards, discussing 
airline fleet maintenance resources, inspection 
systems and future requirements 

A71-26308 

Pan American reliability program effect on airline 
maintenance, considering cost effectiveness, 
aircraft perforaance, data collection and 
analysis 

A71-26671 


A-5 


AIRCRAFT MODELS 


SOBJECT INDEX 


AIRCRAFT MODELS 

Model design for vertical takeoff aircraft cockpit 
noting navigation aids, visual displays, and 
console configuration 

N71-22196 


AIRCRAFT NOISE 

Two dimensional sound wave eguation solution in 
terms of time retardpd arguments, deriving 
analytical expressions for aircraft noise 
intensity and power 

A71-251U4 

Temporal and spectral stimuli combinations effects 
on -judged noisiness of aircraft sounds by 
college students 

A71-27531 

Routine unprotected exposure to acoustic noise 
within cockpits of trainer aircraft presenting 
potential hazardous stress 

fAD-7178521 N71-22426 

AIRCRAFT PERFORMANCE 

Variable geometry external fuel tanks for high 
performance aircraft with drag reduction upon 
fuel transfer 

[AIAA PAPER 71-3951 A71-25271 

Flight test completed on onboard real time engine 
performance monitoring system, discussing 
thermodynamic analysis technique 

fASME PAPER 71-GT-77] A71-25991 

-Modal characteristic pick-up system for vibration 
tests of rockets or aircraft on ground, using 
small size accelerometers with individual 
electronic circuit 


A71-27719 

Investigation of longitudinal and lateral 
stability and controllability of supersonic 
aircraft 

fAD-7182851 N71-23818 

AIRCRAFT PRODDCTION 

Low cost short life gas turbine design based on 
parametric performance and component selection, 
outlining turbojet production 

FASME PAPER 71-GT-69] A71-25984 

Traversing Infrared Inspection System for C-5 
aircraft fail-safe strap panels of bonded Ti-Al 
laminates, discussing design and application 
FASME PAPER 71-DE-37] A71-27327 

AIRCRAFT RELIABILITY 

Aircraft safety and aircraft reliability, noting 
pilot performance, landing approach and takeoff, 
and clear air turbulence 


N71-22197 

Determination of inspection intervals and nature 
of inspections for safe and economical operation 
of aircraft structures 

FFFA-120] N71-22431 

AIRCRAFT SAFETY 

Polyurethane foam effects on fuel contamination 
during installation for fuel system fire and 
explosion protection 

FASME PAPER 71-GT-541 A71-25981 

SST problems, including adequate instrumentation 
and fuel tank immunization to explosion 

A71-26883 

Passenger aircraft structures accelerated testing 
for safety and fatigue durability under 
operational conditions, describing tests, 
planning and evaluation 

A71-26946 

Weather minimum standards for civil aircraft, 
considering cloud ceilings, visibility, wind 
velocity and direction, onboard and ground-based 
flight control equipment and aircraft 
characteristics 


A71-27141 

Aircraft safety and aircraft reliability, noting 
pilot performance, landing approach and takeoff, 
and clear air turbulence 

N71-22197 

Determination of inspection intervals and nature 
of inspections for safe and economical operation 
of aircraft structures 

FFFA-120] N71-22431 

Proceedings of Air Line Pilots Association annual 
safety forum 

N71-23234 

Accident investigations, flight control systems, 
and operational recordings for improved aircraft 
flight mechanics 

F AGARD-CP-76-71] N71-23410 


Operational flight data analysis for improved 
aviation safety levels 

N71-23411 

Onboard data acquisition for improved aircraft 
design and operational flight safety 

N71-23412 


AIRCRAFT STABILITY 

Hind tunnel evaluation of analytical method for 
predicting longitudinal stability and 
aerodynamic characteristics of large flexible 
aircraft applied to supersonic transport 
configuration 

[AIAA PAPER 71-343] A71-25322 

Investigation of longitudinal and lateral 
stability and controllability of supersonic 
aircraft 

[AD-718285] N71-23818 

Hind tunnel investigation of static longitudinal 
and lateral characteristics of full scale mockup 
of light twin engine aircraft 

F MASA-TN-D-6238] N71-23860 

AIRCRAFT STBOCTUFBS 

Glass fiber reinforced plastics aerospace 
applications covering radomes, dielectric 
panels, aircraft ducting, secondary structures, 
furnishings, mouldings and tooling 

A71-25652 

Passenger aircraft structures accelerated testing 
for safety and fatigue durability under 
operational conditions, describing tests, 
planning and evaluation 

A71-26946 

Material properties, impregnation, shaping, 
hardening and structural design in mass 
production of reinforced laminates for aircraft 
construction 

A71-26954 

Flame retardant silicone elastomers for use as 
aircraft construction materials, describing 
fabrication techniques, mechanical, aging and 
weathering properties 

A71-27412 

Aircraft structural elements thermal behavior 

under aerodynamic heating with linear dependence 
on initial temperature 

A71-27493 

Solution of problems in structural design with 
emphasis on interaction between materials, 
structures, and design requirements 
FAD-717576] N71-22136 

Determination of inspection intervals and nature 
of inspections for safe and economical operation 
of aircraft structures 

FFFA-120] N71-22431 

Engineering design analysis of hydrogen cooled 
structural panels for application to hypersonic 
aircraft 

F NASA-CR- 1650 1 N71-22625 

Heat flux sensor adapted for mounting on aircraft 
or spacecraft to measure aerodynamic heat flux 
inflow to aircraft skin 

F NASA-CASE-XFP-03802 ] N71-23085 

Transfer functions in modelling human pilot and 
dynamic structural aircraft responses 
F AGAPD-R-580-71 ] N71-23210 

Mathematical modelling of aircraft structural 
response modes to active control system 

N71-23212 

Computation and measurements of dynamic aircraft 
transfer functions to atmospheric turbulence 

N71-23213 


Material specif ications, flammability, safety 
considerations, and design criteria for 
materials used in construction of commercial 
aircraft interiors 


N71-23232 

Abstracts of papers presented at US Air Force 

materials symposium held at Miami Beach, Florida 
in May, 1970 

[AD-718432] N71-23625 

AIRCRAFT TIRES 

Aircraft tires mechanical data from small models, 
discussing mechanical properties, tire stresses 
and tire temperatures 

[AIAA PAPER 71-346] A71-25325 

AIRCRAFT HAKES 

Aircraft wake turbulence with downwash loading of 
wing span 

[AD-718024] N71-23660 


A-6 


SUBJECT IMBEX 


ALKALIES 


AIBFOIL PEOFILSS 

Sound radiation and wake turbulence spectra froi 
axial coipressor single airfoils, including 
double circular arc profiles 

CASHE PAPER 71-GT-4] A71-25950 

Transonic airfoil testing techniques in two 
dinensional flow, discussing wind tunnel 
conditions at various Reynolds nuabers 

A71-27467 

AIBFOILS 

Resin aatriz coaposite airfoils in gas turbine 
engines, considering perf or nance, fabrication 
and cost 

CASHE PAPER 71-GT-471 A71-25980 

Approziaation of flow around jet flapped airfoil, 
discussing ground effect on lift coefficient 
increaents 

A71-26314 

Hele-Shaw flow viscous tails froa airfoil, 
observing high Reynolds nuaber trailing edge 
flow for separation and initiation of Kutta 
condition 


A71-26447 

Airfoils unsteady stall by testing two diaensional 
aodel in haraonic pitching oscillation for 
helicopter rotor blades characteristics 

A71-27609 

Application of integral relations to inviscid 
supercritical flow over syaaetric airfoils at 
zero angle of attack 

[AD-7173393 H71-22098 

Graphical coaputer siaulation of incoapressible 
flow about airfoil 

[TR-71-21 M71-22149 

Heasureaent of force and pressure fluctuations on 
airfoils during transverse and streaawise gust 
flows 

[COED/A-TDRBO/TR-211 N71-22374 

Procedures for predicting properties of transonic 
flows about thin airfoils and slender bodies 
[NASA-CR-1722) N71-23133 

Fatigue test eguipaent for evaluating Focker 
aircraft wing 

[RLR-TR-70008-L] H71-23157 

Aerodynaaic characteristics of near wakes produced 
by periodic vortex shedding froa airfoils 
[AD-7188933 N7 1-23245 

AIBFBABE HATERIALS 

Solution of probleas in structural design with 
eaphasis on interaction between aaterials, 
structures, and design requirements 
[AD-717576] N71-22136 

Effect of heat conduction of material on 

temperature distribution in vicinity of wing 
leading edge in hypersonic flight 
[REPT-69013 N71-22494 

AIBFBAHSS 

Military aircraft flight test establishments, 
discussing airfraae, engine, flight control and 
weapons delivery systeas tests work flow 
integration requirements 

A71-26315 

Koiter method for asymptotic analysis of 

postbuckling behavior reformulated in finite 
element notation 

[AD-717740] N71-22485 

AIBLIVE OPSBITIOIS 

Operational preparation and commissioning of IL-62 
long distance jet aircraft, considering flight 
crew and maintenance personnel training at 
U.S.S.R. plant 

A71-25256 

Tu-154 responsibilities of three-aan crews, 
considering flight plan, refueling, cargo 
loading and unloading 

A71-25258 

Flight and operation of IL-62 long distance jet 
aircraft, considering flight crew composition 
and training, passenger and cargo handling and 
refueling 

A71-25260 

Jet aircraft airworthiness standards, discussing 
airline fleet aaintenance resources, inspection 
systems and future reguireaents 

A71-26308 

Pan American reliability program effect on airline 
maintenance, considering cost effectiveness, 
aircraft performance, data collection and 
analysis 


A71-26671 

Subsonic and supersonic airline operations, 

restraints, considering noise, air pollution and 
inadequate airport facilities 

A71-26870 

Soviet airlines operations planning, discussing 
principal objectives, methodology and 
organizational principles 

A71-27144 

Analysis and statistics of airports, air carrier 
fleet operation, aircraft production, and status 
of civilian pilot personnel for September, 1970 

H71-21977 

Analysis of Boeing 727 aircraft impact on 

environment, passenger processing, passenger 
boarding trends, and scheduled and total 
operation trends 

S71-21978 

Simulation, analysis, and recommendations for 
flight profile of Concorde aircraft to predict 
and achieve- improvements in aircraft operation - 
7ol. 2 

r PNSI-TR-70-0301-2-VOL-2] H71-22380 

Planning for expected civil aviation developments 
caused by change-over to Boeing 747 aircraft and 
supersonic transport 

N71-22381 

Planning for civil aviation operations including 
Boeing 747 aircraft and supersonic aircraft 

S71-22382 

Harket forecasts and traffic control technologies 
of Boeing 747 aircraft and supersonic aircraft 
operations 

N71-22383 

Economics and operational planning for future 
civil air transportation 

B71-22384 

Civilian airline operations with Boeing 747 
aircrafts and supersonic aircraft 

N71-22385 

Planning for Boeing 747 aircraft integration into 
Israel airline operations 

H71-22380 

Support systems planning for expanded passenger 
and cargo traffic in civil aviation 

H71-22390 

Integrated systems approach for devf^lopi ng 
requirements of increased civil aviation in 
Israel 

M71-22391 


Proceedings of Air Line Pilots Association annual 
safety forum 


B71-23234 


AIBPOBT PLAVlilHG 

Planning for expected civil aviation developments 
caused by change-over to Boeing 747 aircraft and 
supersonic transport 

K71-22381 

Planning parameters for high capacity 
international airport system 

N71-22389 


AIBPOBTS 

Airport geodetic control stations, discussing 
obstruction charting program 

A71-27537 

Ten year forecast for eight major traffic 

categories at Washington National and Dulles 
International airports for period 1971 through 
1982 

N71-21979 

Development and description of basic descriptors 
used to analyze jet engine noise, aircraft 
noise, and noise level of airports 

N71-21980 

Tables and maps of selected landing airfields for 
shuttle orbiters with various crossranges 
[ NASA-TH-X-67080 1 N71-21996 

AIBSHIPS 

Cargo airship standard atmosphere operation modes, 
discussing long range gas capacity and short 
range applications for large compact loads 

A71-26309 


AIBSPACE 

Motion sequential analysis of airways utilization, 
using mathematical-statistical methods 

A71-27143 


ALKALIES 

Finite difference method for calculating sonic 
boom overpressure signatures in vicinity of 


A-7 



4LL-WEiTHER AIR NAVIGATION 


SUBJECT INDEX 


caustics 

[AD-7188351 N71-23738 

ALL-WEATHER AIR NAVIGATION 

Technical aspects of tactical all-weather 
instrument landing system of Swedish STOL 
aircraft Saab 37 Viqgen 

A71-25233 

ALTIMETERS 

Modulation cancellation altimeter error analysis 
and performance optimization 

A71-27437 

ALTITUDE 

Combined optical attitude and altitude indicating 
instrument for use in aircraft or spacecraft 
r NASA-CASE-XLA-01907 1 N71-23268 

ALTITUDE TESTS 

Stokes flow parachute extremely lightweight 

decelerator for increasing altitude and rocket- 
borne radiosondes atmosoheric data sampling 
quality 

[AIAA PAPER 71-401] A71-25277 

ALUHINUH 

Design and fabrication of Borsic aluminum 

composite fan blades for supersonic turbofan 
engines, considering 430 F application without 
severe vibratory stress 

[ASHE PAPER 71-GT-901 A71-25997 

ALUHINUH ALLOYS 

Elevated temperature effects on fatigue life of 
tensile stressed titanium alloys, aluminum 
alloys, and stainless steels 

r NASA-TN-D-6145 1 N71-22076 

Comparison between silicon-maqnesium-aluminum 
alloy and copper aircraft electric conductors 
and terminals noting types of tests 
fTRC-BR-197851 N71-23547 

ANALOG COHPUTERS 

Analog recursive computer with serial digital 
program for arithmetic unit and storage system 
control 

A71-27150 

ANEHOMETERS 

Anemometer with braking mechanism to prevent 
rotation of wind driven elements 

r NASA-CASE-XMF-05224 1 N71-23726 

ANGLE OF ATTACK 

T tail flutter analysis, considering dihedral, 
angle of attack and aerodynamic force effects 

A71-25188 

Lifting surfaces supersonic-hypersonic flutter at 
angle of attack determined by shock expansion, 
Newtonian flow and local flow piston theory 
[ATAA PAPER 71-327] A71-25307 

Unsteady flow measuLement around wing sections 
during rapid angle of attack variations, 
emphasizing helicopter rotor blades 

A71-27468 

Accelerated supersonic motion of plane at finite 
angle of attack 

[NASA-TT-F-13525] N71-23278 

ANGULAR DISTRIBUTION 

Flow variation effect on velocity and flow angle 
distribution at exit of shrouded radial flow 
impeller with backward swept blades, using 
streamline curvature method 

[ASME PAPER 71-GT-151 A71-25961 

ANTENNAS 

Analysis of integrated high frequency antenna 
system for P-3C aircraft radio communications 
[AD-7181671 N71-23306 

ANTIFRICTION BEARINGS 

Rotor- bearing system analysis to determine cause 
of brinelling failure of bearings from vibration 
tested PLV fans 

[NASA-CR-1178551 N71-22527 

APPROACH 

Computer graphics display program for use in 
t<'L'minal operations and V/STOL approach and 
departuri> path synthesis 

[NASA-CR-1178871 N71-23186 

APPROACH CONTROL 

Wind gradient effect on flight characteristics 
during aircraft landing approach, particularly 
path deviation 

A71-25194 

Report on guidance system for approach and 

landing, discussing airports, aircraft, approach 
and landing paths, service classes, failure 
protection and weather penetration 


A71-25534 

Aircraft approach and landing under low altitude 
wind shear conditions, discussing flying hazards 
and glide path correction procedures 

A71-26364 

Speed and field length safety factors for approach 
and landing mechanics of Breguet aircraft 

N71-23420 

Airborne equipmeiiL for approach path control on 
reduced noise trajectories in Boeing transport 
aircraft traffic 

N71-23425 


APPROACH INDICATORS 

Index of standard instrument approach procedures 
for domestic and foreign airports 


N71-23233 

Automatic approach and landing system with flash 
warning signal for Caravelle aircraft control 

N71-23429 


APPROXIHATION 

Approximation of flow around jet flapped airfoil, 
discussing ground effect on lift coefficient 
incroments 

A71-26314 

Asymptotic solution of low frequency wing 

oscillations in transonic shockless adiabatic 
inviscid gas flow based on complete 
approximation 

N71-23193 

ARGON 

Aerodynamic performance of sweptback-bladed 

centrifugal compressor in argon as function of 
equivalent weight flow 

r NASA-TM-X-2269 ] N71-23659 

ARITHMETIC AND LOGIC UNITS 

Analog recursive computer with serial digital 
program for arithmetic unit and storage system 
control 

A71-27150 

ARROW WINGS 

Predicting aerodynamic characteristics of arrow, 
delta, and diamond wing platforms using 
Prandtl-Glauert transformation 

r NASA-TN-D-6243 1 N71-21973 

ASPECT RATIO 

Wing design criteria imposed by high speed 
requirement for short takeoff aircraft, 
considering thin sweptback wing with small 
aspect ratio for lateral control 

A71-27471 

ASTRONAUTICS 

Aviation and astronautics - Conference, Tel Aviv 
and Haifa, March 1971 

A71-25145 

ASYMPTOTIC METHODS 

Time asymptotic solutions for hypervelocity blunt 
body flow field with coupled nongray radiation, 
treating shock as discrete surface 
[AIAA PAPER 70-865] A71-25453 

Three dimensional jet flapped wing matched 

asymptotic expansion solution for high aspect 
ratios based on thin airfoil theory assuming 
inviscid and incompressible flow 

A71-27217 

Aerodynamic sound production and method of matched 
asymptotic expansions 

N71-22467 

Asymptotic solution of low frequency wing 

oscillations in transonic shockless adiabatic 
inviscid gas flow based on complete 
approximation 

N71-23193 

ATMOSPHERIC CIRCULATION 

Nonexpandinq reflecting balloon for radar 
measurement of stratospheric circulation 
r NLL-M-20326-/58 28.4F/1 N7 1-2 3934 

ATMOSPHERIC COMPOSITION 

Traustor mat ion in air components due to marked 
increase in temperature during reentry shock 
wave 

N71-22640 


ATMOSPHERIC DENSITY 

Parachutes for low density atmospheres, describing 
low and high altitude test results 
[AIAA PAPER 70-11641 A71-25525 

ATMOSPHERIC DIFFUSION 

Air polluting nitric oxide and soot production by 
jet aircraft, discussing mixing process and 
atmospheric dispersion 



SOBJBCT I»D£X 


BEES 


(klkk P&PEB 70-115] 471-27560 

ATBOSPHERIC TOBBOLSRCS 

¥alidity range of response prediction nethods for 
large flexible aircraft to continnons 
atmospheric turbulence, discussing power 
spectral densities and fatigue life 
IkZkk PAPER 71-342] A71-25321 

Aircraft longitudinal coordinates invariance 
relative to ataospheric disturbances, giving 
sinultaneous thrust variation, rudder deflection 
and flap deflection control rules 

J171-27339 

Conputation and measurenents of dynanic aircraft 
transfer functions to atmospheric turbulence 

S71-23213 

ATTITODE lEDIClTORS 

Combined optical attitude and altitude indicating 
instrument for use in aircraft or spacecraft 
[NASA-CASE-XI.A-01907] N71-23268 

AUDITOBT STIBni.1 

Temporal and spectral stimuli combinations effects 
on judged noisiness of aircraft sounds by 
college students 

A71-27531 

AURORAS 

Photometric observations of auroral scattering by 
C7 990 aircraft 

rNASA-CR-117466] N71-22135 

AUTOBATIC COBTSOL 

Soviet book on aircraft and rocket engines control 
automation, discussing nuclear power plant/fuel 
systems design and control simulation methods 

A71-26403 


AUTOBATIC FLIGHT COBTROL 

Operational performance of Bawker Siddeley 

aircraft automatic flight approach and landing 
control system 

H71-23414 

Operational performance of automatic V/STOL flight 
control systems using jet thrust or air bleed 

H71-23415 

Hunan factors and control system failures in jet 
upsets during turbulence encounters 

H71-23424 

AUTOBATIC LABDIBG COBTROL 

Radio frequency interference monitoring for 

instrument landing system in automatic landing 
rRAE-TR-70076] H71-23356 

Operational performance of Hamker Siddeley 

aircraft automatic flight approach and landing 
control system 

U7 1-23414 

Automatic approach and landing system with flash 
warning signal for Caravelle aircraft control 

H71-23429 

AUTOBOBILE EBGIBES 

Technology review on electric automobiles, and 
modified T-33 aircraft system for pyrotechnic 
hail suppression seeding 

[DHE/RAE- 1970/4/] H71-22198 

AUTOBOBILES 

Safety standards development analysis for 
passenger vehicles and aircraft 

f ad-718397] B71-23333 

AUZILIABT POBER SOURCES 

Helicopter auxiliary power unit /APO/ life cycle 
cost conputation 

A71-26679 

ATIOBICS 


Avionics growth, discussing use of digital 

computers, solid state transducers, integrated 
circuits, electronic flight instruments, area 
navigation and collision avoidance systems 

A71-26878 

Airborne radio communication systems, stressing 
electronic equipment design reliability 

A71-26880 


AXIAL FLOB 


Axial flow fan noise, investigating louvers 
effects on sound field 


A71-26704 

Large axial compressor flow straightening stator 
blades unsteady pressure measurements with short 
response time detectors 

A71-27469 

Enthalpy and wall heat flux calculations for 
stagnation region aft of blunt axisymaetric 
bodies in hypersonic axial flow 

[AD-717418] H71-22087 


Effects of wave inlet distortion at high and low 
flow rate on performance of axial flow 
compressor 

[CUED/A-TURBO/TR-20] N71-22428 

AXIAL FLOB TURBIBES 

Soviet book on theory of aircraft bladed machines 
covering axial flow, centrifugal and composite 
turbines and compressors, thermodynamic 
efficiency, control turbocom pressor matching, 
etc 

A71-26401 

Quasi-axisymmetric and superposed fine fluctuating 
structure of ideal incompressible vortex flows 
in axial flow turbines, assuming infinite mutual 
blade proximity 

A71-27714 

nonlinear limit rotation velocity and circulation 
induced by wheel in axial flow turbomachine for 
incompressible ideal fluid, using iterative 
numerical algorithm 

A71-27715 

Computer program to generate turbine aerodynamic 
requirements, approximate external blade 
geometries, and coolant flow requirements for 
two stage axial flow turbine 

[SASA-TH-X-2229] K71-22568 

Cold-air tests to determine performance 

characteristics of single-stage turbine with 
stator blades employing transpiration coolant 
ejection through wire mesh shell 
[NASA-TH-X-2176] N71-23980 

AXIAL LOADS 

Coupling characteristic effects on dynamic 
response of axially coupled turborotors with 
digital computer program based on transfer 
matrix techniques 

H71-22712 


AXISTHHETRIC FLOB 

Steady three dimensional subsonic nonviscous flow 
through turbomachine with arbitrary hub and 
shroud shapes and finite blade number, using 
iterative blade to blade procedure 
[ASHE PAPER 71-GT-2] A71-25948 


B 

BACTERIA 

Dccontamiiiation of petroleum products with honey 
[HASA-CASE-XSP-03835] H71-23499 

6ALL00B FLIGHT 

Inflation of initially spherical balloon of 

elastic rubber-like material, discussing tensile 
instability 

A71-25445 

BALLOOB SOUBDIB6 

Monexpanding reflecting balloon for radar 
measurement of stratospheric circulation 
[HLL-H-20326-/5828.4F/] N71-23934 

BALLUTBS 

Expandable structures for midair pilot rescue 
device with hot air filled BALLUTE, discussing 
BALLUTE material development 

[AIAA PAPER 71-402] 171-25278 

BABOTBOPIC FLOB 

TWO phase supersonic barotropic flow with solid 
particles around thin profile with allowance for 
elastic particle collisions 

A71-27450 

BASE PRESSURE 

Flight-measured base pressures from sharp leading 
edge upper vertical fin of X-15 aircraft 
compared with wind tunnel data for turbulent 
flow at Hach numbers from 1.5 to 5.0 
rNaSA-TM-D-6348] B71-23922 

BEAGLE AIRCRAFT 

Beagle B125 training aircraft handling tests 

t A&EE/963-PT-1 ] H71-23498 

BEA8S (RADIATIOB) 

Gas and fluid response to high intensity ruby 
laser bean 

[AD-717728] B71-22593 

BEARS (SUPPORTS) 

High speed tracked air cushion vehicles dynamic 
interactions with guideways, considering model 
of lumped double-sprung vehicle masses traveling 
in tandem along simply supported beans 
[AIAA PAPER 71-386] A71-25350 

BEES 

Decontamination of petroleum products with honey 
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BENZENE 


SUBJECT INDEX 


CNASA-CASE-XNP-03835] N71-23499 

BENZENE 

Benzene evaporation rate determined from flat 
plate film boiling under high temperature air 
flow with application to gas turbine air 
pollution reduction 

r DLR-FB-70-581 N71-22072 

BLADE TIPS 

Marginal vortex effects on aerodynamics of 

helicopter lifting surfaces, considering blade 
form and noise spectrum tested in hydrodynamic 
tunnel 

A71-27473 


BLONDOIN HIND TUNNELS 

Flow control system design for blowdown wind 
tunnels and disturbance effects on regulating 
accuracy 

[NAL-TN-221 N71-22476 

BL0HIN6 

Optimal blowing wall jet prediction for 

suppressing separation from high lift aerofoils 
with incomplete mixing of upstream boundary 
layer 

A71-26196 

Hind tunnel study of augmented ram-wing vehicle 
with various blowing arrangements 
[PB-1894251 N71-23283 

Laminar boundary layer on wing and body of 
revolution in presence of blowing 
CNASA-TT-F-13627] N71-23796 

BLUFF BODIES 

Compressibility correction for subsonic flows past 
bluff bodies, considering boundary distortion 
and pressure distribution shift 

A71-25149 


BLUNT BODIES 

Aerodynamic forces and hinge moments of delta 
cruciform control surface in blunt-nosed canard 
configuration for subsonic, transonic and 
supersonic flows 

A71-25161 

Time asymptotic solutions for hypervelocity blunt 
body flow field with coupled nongray radiation, 
treating shock as discrete surface 
fAIAA PAPER 70-865] A71-25453 

Emmons spot theory extension for boundary layer 
flow on blunt bodies, deducing spot formation 
rate dependence on transition Reynolds and Hach 
numbers 

A71-27557 

Enthalpy and wall heat flux calculations for 
stagnation region aft of blunt axisymmetric 
bodies in hypersonic axial flow 

[AD-717418] N71-22087 

Nose bluntness effect on aerodynamic 

characteristics of flared body in supersonic 
wind tunnel 

[NAL-TR-2211 N71-22160 

Separated flow over flat plate with blunted fin at 
zero angle of attack 

[AD-717717] N71-22300 

BODIES OF REVOLUTION 

Aerodynamic characteristics of slender body of 
revolution traveling in long tube with circular 
cross section, deriving static and dynamic 
stability derivatives formulas 

A71-25477 

Flow field model for steady asymmetric vortex 
system shed from slender body of revolution in 
coning motion 

[AIAA PAPER 70-52] A71-27552 

Measurements of sonic boom pressure distribution 
of bodies of revolution at Mach 2.96, 3.83, and 
4,63 in Unitary Plan wind tunnel 
[ NASA-TN-D-6195] N71-21961 

Supersonic combustion, fuel iniection, and 

recirculation in hydrogen hypersonic external 
combustion at flat plates and bodies of 
revolution 

[DLR-FB-70-64] N71-22129 

Laminar boundary layer on wing and body of 
revolution in presence of blowing 
[NASA-TT-F-13627] N71-23796 

BODI-HIMG AND TAIL CONFIGURATIONS 

Hing-f uselage-tail interacting low speed flutter, 
considering mechanical tuning and aerodynamic 
interference couplings 

[AIAA PAPER 71-326] A71-25306 


Hinimuin drag surface shape of thick lifting delta 
wing integrated with conical fuselage for 
supersonic cruising speed 

A71-27716 

Hind tunnel investigation of hypersonic transport 
model aerodynamic characteristics at Hach 
numbers to 6 - graphs 

[NASA-TN-D-6191 ] N71-23127 

Hind tunnel study of augmented ram-wing vehicle 
with various blowing arrangeuents 
[PB-189425] N71-23283 

BOEING AIRCRAFT 

Airborne eguipment for approach path control on 
reduced noise trajectories in Boeing transport 
aircraft traffic 

N71-23425 

BOEING 2707 AIRCRAFT 

Ti intermediate diagonal tension field shear beam 
analysis and design for Boeing SST, using 
Rayleigh-Ritz method 

[AIAA PAPER 71-340] A71-25319 

BOEING 727 AIRCRAFT 

Analysis of Boeing 727 aircraft impact on 

environment, passenger processing, passenger 
boarding trends, and scheduled and total 
operation trends 

N71-21978 

BOEING 747 AIRCRAFT 

Planning for expected civil aviation developments 
caused by change-over to Boeing 747 aircraft and 
supersonic transport 

N71-22381 

Planning for civil aviation operations including 
Boeing 747 aircraft and supersonic aircraft 

N71-22382 

Market forecasts and traffic control technologies 
of Boeing 747 aircraft and supersonic aircraft 
operations 

N71-22383 

Civilian airline operations with Boeing 747 
aircrafts and supersonic aircraft 

N71-22385 

Flight tests of Boeing 747 aircraft and 

operational analysis for supersonic transport 

N71-22386 

Planning for Boeing 747 aircraft integration into 
Israel airline operations 

N71-22388 

BOLTZMANN TRANSPORT EQUATION 

Three dimensional turbulent boundary layer 

calculations, using two dimensional method based 
on turbulent energy equation empirical 
conversion into shear stress transport equation 

A71-26443 

BOOSTER ROCKET ENGINES 

Low subsonic longitudinal aerodynamic 

characteristics of twin body space shuttle 
booster configuration using low turbulence 
pressure tunnel - graphs 

[ NASA-TM-X-2162] N71-23135 

BORON 

Boron and graphite fiber market competition, 
considering aerospace application 

A71-25400 

Boron-epoxy structural skins design for F-14 

honeycomb horizontal stabilizer, using computer 
program 

A71-25420 

Ti, B and graphite fiber composites application to 
aircraft design, discussing mechanical 
properties and market competition 

A71-27676 

BOUNDARY LAYER CONTROL 

Operational performance and handling safety 
requirements for single engine boundary layer 
controlled aircraft in STOL mode 

N71-23419 

BOUNDARY LAYER FLOH 

Flat plate trailing edge problem solution 
consistent with second order boundary layer 
theory, establishing laminar wake evolution 
nature and upstream influence 

A71-25469 

Interaction theory for supersonic separated and 
reattaching turbulent boundary layers, comparing 
to real flow past compression ramp 
[AIAA PAPER 71-128] A71-25476 

Prandtl first order boundary layer equations for 
two dimensional laminar incompressible flow past 
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SUBJECT IIDBI 


CEITBIFUGAL COHPBBSSOBS 


circulation controlled circular lifting rotor 

A71-25494 

Three diaensional boundary layer flow and Telocity 
profiles in nixed diffuser with equal anqle 
walls 

fASHE PAPER 71-GT-40] A71-25973 

Hele-Shaw flow wiscous tails fron airfoil, 
observing high Reynolds number trailing edge 
flow for separation and initiation of Kutta 
condition 

A71-26447 

Emnons spot theory extension for boundary layer 
flow on blunt bodies, deducing spot formation 
rate dependence on transition Reynolds and iach 
numbers 

A71-27557 

Equilibrium air boundary layer flows at three 
dimensional stagnation points, discussing flow 
characteristics and real gas heat transfer 
parameters 

fAIAA PAPER 70-809] A71-27582 

Surface flow photovisualixation of straight wing 
orbiter and swept delta wing orbiter 
configurations at Hach 10.4 and several Reynolds 
numbers 

CHASA-TH-X-62033] H71-24001 

BODWDABT LATEB SEPABATIOI 

Optimal blowing wall jet prediction for 

suppressing separation from high lift aerofoils 
with incomplete mixing of upstream boundary 
layer 

A71-26196 


Laminar boundary layer equations for rotating 
plate with surface of arbitrary curvilinear 
shape, determining external flow pressure 
gradient leading to separation 

A7V27502 

Hypersonic cruise vehicles viscous interactions 
areas, examining compression corners, shock 
interactions, laminar and turbulent flow, 
boundary layer separation, etc 

[AIAA PAPER 70-781] A71-27551 

Boundary layer separation in viscous flow around 
rigid bodies 

[AD-717772] H71-22241 

BOOIDABT LATEB STABILITT 

Laminar boundary layer perturbation by sinusoidal 
wall roughness, analyzing effect on transition 
nature and position 

A71-27470 


BOOIDABT LATEB TBAISITZOI 

Laminar boundary layer perturbation by sinusoidal 
wall roughness, analyzing effect on transition 
nature and position 

A71-27470 

Supersonic boundary layer transition on adiabatic 
wall, discussing wind tunnel size, surface 
roughness and freestream disturbances effects 
[AIAA PAPER 70-586] A71-27554 

Laminar boundary layer transition, separation and 
streamline direction on rotating helicopter 
blades 

[IASA-TH-D-6321 ] 171-23779 

BOOIDABT LATSBS 


Homentnm thickness of boundary layer of circular 
cylinder in cross flow at high Reynolds numbers 
from static pressure and skin friction 
measurements 


A71-27738 

BOOIDABT TALOE PBOBLEBS 

Thin delta wing in hypersonic inviscid flow at 
small angles of attack, calculating notion 
equations and boundary conditions at small 
perturbations 

A71-27330 

Asymptotic solution of low frequency wing 

oscillations in transonic shockless adiabatic 
inviscid gas flow based on complete 
approximation 

171-23193 

BBAKBS (FOR ABRESTII6 HOTIOI) 

Design, fabrication and static testing of attached 
inflatable decelerator models for supersonic 
wind tunnel evaluation 

[HASA-CR-111831 ] 171-22538 

BRAKII6 


Anemometer with braking mechanism to prevent 
rotation of wind driven elements 
t IASA-CASE-IHF-05224 ] 171-23726 


BBEGOET AIRCRAFT 

Speed and field length safety factors for approach 
and landing mechanics of Breguet aircraft 

171-23420 

BOCKLIIG 

Cylindrical shells panel flutter analysis for 

internal stress and supersonic flow, considering 
still air buckling data useful for determining 
buckling loads 

[AIAA PAPER 71-328] A71-25308 


C 


C-130 AIBCBAFT 

Flight service effects on residual tensile 

properties of C-130 aircraft center wing plate 
section 

[HASA-CR-111828] N71-24021 

C-141 AIBCBAFT 

Identification and control of aeromedical factors 
associated with aircraft noise and acoustic 
measurements during C-141 operational missions 
[AD-718097] 171-23748 

CAIABD COIFIGORATIOIS 

Aerodynamic forces and hinge moments of delta 
cruciform control surface in blunt-nosed canard 
configuration for subsonic, transonic and 
supersonic flows 

A71-25161 


CARBOHTDBATBS 

Decontamination of petroleum products with honey 
[ NASA-CASE-XIP-03835 ] N71-23499 

CAB60I FIBERS 

Boron and graphite fiber market competition, 
considering aerospace application 

A71-25400 


CABIBBBAI SEA 

Tabulation of B-57 aerial cloud photography of 
tropical convection systems for 11 to 28 July 
1969 with flight path over Barbados Islands 
[ ESSA-TII-ERLTH-BOHAP-1 ] 171-23746 

CASCADE FLOW 

High subsonic flow two dimensional turbine cascade 
design by approximate hodograph method, noting 
pressure distribution measurements 
[ASIE PAPER 71-GT-34] A71-25971 

Time dependent asymptotic solution for transonic 
flows ia hyperbolic nozzle and turbine cascades 
with oblique shock 

[ASHE PAPER 71-GT-42] A71-25975 

Supersonic turbine design, presenting performance 
data for film cooled blunt leading edge rotor 
blades measured in two dimensional cascade 
experiments 

(ASHE PAPER 71-6T-76] A71-25990 

Turbomachine blade cascades in supersonic flow, 
noting wave configurations, entropy and counter 
pressure variations 

A71-27475 


CASCADE WIID TOIIELS 

Glass fiber rotor blades design with longitudinal 
pressure tappings for cascade wind tunnel and 
turbomachinery flow research applications 

A71-26316 

Schlieren visualization for supersonic annular 
fixed cascade and freon compressor wind tunnels, 
using vane holding cylinder devices 

A71-27717 


CASCADES 

Cascade and single stage rotating rig data 

comparison with aerodynamic predictions based on 
intrablade analysis, including wall boundary 
layer model 

[ASHE PAPER 71-GT-13] A71-25959 

CATHODE BAT TUBES 

Feasibility of utilizing color cathode ray tubes 
for aircraft crew station displays 
[AD-717655] 171-22174 

CEILIIGS (HETEOBOLOGT) 

Development and evaluation of dual baseline 
transmissometer used to measure and record 
visibilities in range of nine to fifty 
kilometers 

[IBS-10339] H7V22455 

CSITBIFOGAL COHPBBSSOBS 

Reynolds number effects on centrifugal compressor 
performance characteristics, discussing power 
losses in compressor, impeller and diffuser 
stages and compressor adiabatic efficiency 


A-11 



CERBETS 


SUBJECT INDEX 


fASME PAPER 71-GT-251 A71-25967 

Soviet book on theory of aircraft bladed machines 
coverinq axial flow, centrifuqal and composite 
turbines and compressors, thermodynamic 
efficiency, control turbocompressor matching, 
etc 

A71-26401 

Theory, calculation, and design of centrifugal 
compressor machines 

rAD-7178781 N71-23297 

Aerodynamic performance of sweptback- bladed 

centrifuqal compressor in argon as function of 
equivalent weight flow 

r NASA-TM-X-2269 1 N71-23659 

CERMETS 

Aircraft power plants sealing materials, 

emphasizing porous cermet seals heat resistance 
under thermal cyclic loads 

A71-27688 

CHANNEL FLOH 

Flow patterns within centrifugal and mixed flow 
impeller channel, examining velocity 
distributions, blade surface pressure and flow 
behavior 

fASME PAPER 71-GT-41 ] A71-25974 

Glass fiber rotor blades design with longitudinal 
pressure tappings for cascade wind tunnel and 
turbomachinery flow research applications 

A71-26316 

Viscous convergent-divergent nozzle flow slender 
channel approximation, discussing nozzle 
geometry, Reynolds number and wall temperature 
effects 

fAIAA PAPER 69-6541 A71-27556 

CBEBYSREV APPROXIMATION 

Nonlinear systems optimal control computational 
method, using Chebyshev algorithm 

A71-27592 

CHEMICAL REACTIONS 

Transformation in air components due to marked 
increase in temperature during reentry shock 

wave 

N71-22640 

CIRCULAR CONES 

Steady supersonic isoenergetic flow of thermally 
and caloricaliy perfect gas past circular cones 
at zero angle of attack, using dimensional 
perturbation method 

A71-26939 

CIRCULAR CILINDERS 

Vortex shedding characteristics of circular 
cylinders at low Reynolds numbers from 
experiment on tapered models wake structure 

A71-27220 

Momentum thickness of boundary layer of circular 
cylinder in cross flow at high Reynolds numbers 
from static pressure and skin friction 
measurements 

A71-27738 

CIVIL AVIATION 

Weather minimum standards for civil aircraft, 
considering cloud ceilings, visibility, wind 
velocity and direction, onboard and ground-based 
flight control equipment and aircraft 
characteristics 

A71-27141 

Soviet airlines operations planning, discussing 
principal objectives, methodology and 
organizational principles 

A71-27144 

Evaluation of short takeoff aircraft for 

commercial shuttle flight applications to reduce 
traffic congestion in San Francisco, California 
area 

H71-21874 

Analysis and statistics of airports, air carrier 
fleet operation, aircraft production, and status 
of civilian pilot personnel for September, 1970 

N71-21977 

Analysis of Boeing 727 aircraft impact on 

environment, nassenqer processing, passenger 
boarding trends, and scheduled and total 
operation trends 

N71-21978 

Planning for expected civil aviation developments 
caused by change-over to Boeing 747 aircraft and 
supersonic transport 

N71-22381 


Economics and operational planning for future 
civil air transportation 

N71-22384 

Civilian airline operations with Boeing 747 
aircrafts and supersonic aircraft 

N71-22385 

Planning parameters for high capacity 
international airport system 

N71-22389 

Integrated systems approach for developing 
requirements of increased civil aviation in 
Israel 

N71-22391 

Weather factors in fatal civil transport aircraft 
accidents 

N71-23431 

Air transportation system and Civil Aeronautics 
Board decisions 

N71-23720 

CLASSIFYING 

Flexible runway surfaces classification by LCN 
method, calculating for Ilyushin aircraft 

A71-26201 

CLOUD PHOTOGRAPHY 

Statistical diameter size distribution of random 
circles on plane or spheres in space from 
satellite and aircraft measurements for aerial 
and cloud photography 

A71-27100 

Tabulation of B-57 aerial cloud photography of 
tropical convection systems for 11 to 28 July 
1969 with flight path over Barbados Islands 
[ ESSA-TM-ERLTM-BOMAP-1 ] N71-23746 

CLOUD SEEDING 

Technology review on electric automobiles, and 
modified T-33 aircraft system for pyrotechnic 
hail suppression seeding 

[ DME/NAE-1970/4/1 N71-22198 

Modified T-33 aircraft system for pyrotechnic hail 
suppression seeding 

N71-22200 

COCKPITS 

Model design for vertical takeoff aircraft cockpit 
noting navigation aids, visual displays, and 
console configuration 

N71-22196 

Routine unprotected exposure to acoustic noise 
within cockpits of trainer aircraft presenting 
potential hazardous stress 

r AD-7178521 N71-22426 

Methods for predicting speech interference within 
cockpits of fixed wing and rotary wing aircraft 
fAD-718098] N71-23528 

COLLISION AVOIDANCE 

Midair collisions analysis for civil-military 
integrated ATC air space, discussing near miss 
volume, random heading aircraft density and 
pilots evasive action vs avoidance percentages 

A71-27599 

Radar avoidance action logic for converging 

aircraft safe passage, discussing near miss and 
collision situations 

A71-27600 

COLLISION RATES 

Particle interaction with wedge surface in 

supersonic two phase flow, determining incidence 
coordinates and collision frequency as function 
of initial conditions 

A71-27665 

COLLOCATION 

Collocation method predicting oscillatory subsonic 
pressure distributions on interfering parallel 
lifting surfaces, considering approach more 
economical than finite element method 
fAIAA PAPER 71-329] A71-25309 

COLOR TELEVISION 

Concorde economic flight testing methods, 

discussing Blagnac flight simulator mobile cabin 
visualization and color TV terrain model 

A71-27608 

Feasibility of utilizing color cathode ray tubes 
for aircraft crew station displays 
CAD-7176551 N71-22174 

COMBUSTION CHAMBERS 

Gas turbine engine combustor stability dynamic 
model, representing premixinq and combustion 
chambers as Helmholtz resonators for stability 
criteria derivation 

[ASHE PAPER 71-GT-731 A71-25987 
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SUBJECT I90EZ 


CDHPUTER PB06BAHS 


Gas field nonaniforaity as function of tnrbine 
engine conbustion cbaaber design paraieters, 
discussing hot tube circuaferential holes total 
area effect 

471-27501 

Siaulation of supersonic raajet coabustion chaaber 
in shock tunnel 

S71-22630 


COHBOSTIOI PBODOCTS 

4ir polluting nitric oxide and soot production by 
jet aircraft, discussing nixing process and 
ataospheric dispersion 

tilAA P4PEB 70-1151 471-27560 

COHBOSTIOI STIBIIITT 

Gas turbine engine coabustor stability dynaaic 
aodel, representing preaixing and coabustion 
chaabers as Helaholtz resonators for stability 
criteria derivation 

[ASHE PAPER 71-GT-731 471-25987 

C0HHEBCI4L 4IBCB4FT 

Pan American reliability prograa effect on airline 
maintenance, considering cost effectiveness, 
aircraft perforaance, data collection and 
analysis 

471-26671 

Evaluation of short takeoff aircraft for 

coaaercial shuttle flight applications to reduce 
traffic congestion in San Francisco, California 
area 


171-21874 

Analysis and statistics of airports, air carrier 
fleet operation, aircraft production, and status 
of civilian pilot personnel for September, 1970 

171-21977 

Haterial specifications, flammability, safety 
considerations, and design criteria for 
materials used in construction of coaaercial 
aircraft interiors 


S71-23232 

Safety standards development analysis for 
passenger vehicles and aircraft 

[40-718397] 171-23333 

Air transportation system and Civil Aeronautics 
Board decisions 

H71-23720 


COHPLEX STSTEHS 

Complex real time hybrid computer simulator for 
captive two blade rotor platform dynamic problem 
solving 

471-25847 

COHPOSITB HATEBIALS 

Representative Thornel fiber aircraft fuselage 
component nondestructive testing and repair, and 
Thornel fiber, polysulfone and polyamide-inide 
composites fabrication and evaluation 

471-25427 

Prototype graphite fiber/plastic fuselage 
component design, test and performance 
prediction, using structural analysis methods 

A71-25428 

Resin matrix composite airfoils in gas turbine 
engines, considering performance, fabrication 
and cost 

[ASHE PAPER 71-GT-47] A71-25980 

Boron-glass-epoxy lightweight composite gear case 
for aircraft engine reduction gearbox, 
describing design, molding, machining and 
testing 

[ASHE PAPER 71-GT-85] 471-25993 

Air Force development programs with graphite 
reinforced composites, discussing matrix 
materials and cost and weight savings 
[ASHE PAPER 71-DS-13] 471-27323 

Ti, B and graphite fiber composites application to 
aircraft design, discussing mechanical 
properties and market competition 

471-27676 

Haterial specifications, flammability, safety 
considerations, and design criteria for 
materials used in construction of commercial 
aircraft interiors 


N71-23232 

Abstracts of papers presented at US Air Force 

materials symposium held at Miami Beach, Florida 
in Hay, 1970 

[AD-718432] H71-23625 

COHPOSITB STBUCTOBBS 

Graphite-epoxy composite skins for commercial 
aircraft flight spoiler, discussing multiangle 


ply design and fabrication 

471-27413 

COHPOniD BELICOPTEBS 

normal and compound helicopters to be used as 

short haul aircraft in view of burden on today's 
air traffic control 

171-22189 

COHPBBSSIBILITT EFFECTS 

Compressibility correction for subsonic flows past 
bluff bodies, considering boundary distortion 
and pressure distribution shift 

471-25149 


CORPBSSSIBLB FLOB 

Loads induced on infinite aspect ratio wing by 
straight infinite free vortex in subsonic 
compressible freestream, using planar lifting 
surface theory 

471-25474 

Steady supersonic isoenergetic flow of thermally 
and calorically perfect gas past circular cones 
at zero angle of attack, using dimensional 
perturbation method 

A71-26939 


COHPBBSSOB BLADES 

Cascade and single stage rotating rig data 

comparison with aerodynamic predictions based on 
intrablade analysis, including wall boundary 
layer model 

[ASHE PAPER 71-GT-13] A71-25959 

Impeller blade loading vorticity on stream surface 

of revolution for mixed flow compressor, using 
annular cascade theory 

[ASHE PAPER 71-GT-17] A71-25962 

Quasi-three dimensional method for radial flow 
compressor blade loadings computation, 
presenting combined ieridional plane and blade 
to blade solutions for adaptation to computer 
[ASHE PAPER 71-GT-60] A71-25982 

Large axial compressor flow straightening stator 
blades unsteady pressure measurements* with short 
response tine detectors 

A71-27469 

Additional slot and flow fence effects on 
aerodynamic characteristics of single stage 
compressor blading 

[ SASA-CR-72635] N71-21995 

COHPSESSOR EFFICIEHCT 

Additional slot and flow fence effects on 
aerodynamic characteristics of single stage 
compressor blading 

[ NASA-CR-72635] H71-21995 

COHPBESSOB ROTORS 

Loads on compressor, ventilator and turbine rotor 
disks having large central holes, giving 
formulas for stress distributions 

A71-26952 


COHPRESSOBS 

Isentropic-compression tube technigues producing 
hypersonic flow in wind tunnels including 
isentropic flow and free-piston shock tute modes 
[AD-717727] 171-22158 

COHFUTER GRAPHICS 

Computer graphics display prograa for use in 
terminal operations and Y/STOL approach and 
departure path synthesis 

[HASA-CR-117887] N71-23186 

COHPOTEB PEOGRAHS 

Analog recursive computer with serial digital 
program for arithmetic unit and storage systea 
control 

A71-27150 

Computer program for aerodynamic forces on 

flexible plate undergoing transient motion in 
shear flow, applying to panel flutter 

A71-27559 

Examining solutions obtained from streamline 
curvature method of calculating flow through 
turbomachines for several operating points of 
Rolls-Royce compressor 

[COED/A-TURBO/TR-19] N71-22294 

Computer program to generate turbine aerodynamic 
requirements, approximate external blade 
geometries, and coolant flow requirements for 
two stage axial flow turbine 

[NASA-TM-X-2229] H71-22568 

Coupling characteristic effects on dynamic 
response of axially coupled turborotors with 
digital computer program based on transfer 
matrix techniques 
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COHPOTBR STORIGE DEVICES 


SOBJECT IHDBX 


N71-22712 

COHPOTEH STORAGE DEVICES 

Adaptive self-organizinq and -learninq control 
systens with long and short term memory 
retention, using logic random searches to find 
parameter values 

r&SSE PAPER 71-DF-22] A71-27324 

COHPOTER TECHHIQDES 

Twin spool turbojet engine dynamic response, 
discussing simulator predictions, digital 
computer control, nozzle area variations and 
operating trajectories 

[ASHE PAPER 71-GT-14] A71-2S960 

COHPOTBRIZSD DESIGN 

Automated optimal weight fully stressed large 
scale structural design of aircraft, using 
matrix- mathematical programming technique 
fAIAA PAPER 71-361] A71-25340 

Six degree of freedom hybrid digital computer 
program for complex flight control and 
associated node logic design and training 

A71-25852 

Automated low cost structural-mechanical design 
and optimization of wing pivot systems for 
variable geometry aircraft 

fAIAA PAPER 71-404] A71-27410 

Computer program to generate turbine aerodynamic 
requirements, approximate external blade 
geometries,^ and coolant flow requirements for 
two stage axial flow turbine 

f NASA-TH-X-2229] N71-22568 

COHPOTERIZED SIHOLATIOH 

Complex real tine hybrid computer simulator for 
captive two blade rotor platform dynamic problem 
solving 

A71-25847 

Graphical computer simulation of incompressible 
flow about airfoil 

fTN-71-2] N71-22149 

CONCORDE AIRCRAFT 


ATC regulations considered for Concorde 

introduction to passenger service, discussing 
landing and takeoff characteristics 

A71-25232 

Concorde aircraft construction methods, materials 
and design 

A71-26882 

Concorde economic flight testing methods, 

discussing Blagnac flight simulator mobile cabin 
visualization and color TV terrain model 

A71-27608 


Monte Carlo general purpose shielding computer 
program in FORTRAN 4 for IBM 7094 computer 
r PNSI-TR-70-0301-1-VOL-1 ] N71-22379 

Simulation, analysis, and recommendations for 
flight profile of Concorde aircraft to predict 
and achieve improvements in aircraft operation - 
Vol. 2 

f PNSI-TR-70-0301-2-VOL-2 ] N71-22380 

Flight tests of Concorde prototypes, design 
modifications, and operational costs of 
supersonic aircraft 


N71-22387 


CONDOCTIVE HEAT TRANSFER 

Effect of heat conduction of material on 

temperature distribution in vicinity of wing 
leading edae in hypersonic flight 
rREPT-6901] N71-22494 

CONFERENCES 

Aviation and astronautics - Conference, Tel Aviv 
and Haifa, March 1971 


A71-25145 

Adaptive systems - Conference, Moscow, March 1970 

A71-26714 

Proceedings and recommendations of conference on 
sonic booms 

riGIA-17/4.8] N71-21976 

Conference proceedings on vertical takeoff 
aircraft technology, noting tandem wing 
aircraft, tilt wing aircraft, helicopters, lift 
fans, and jet engines 

rDLR-flITT-70-15] N7 1-22 186 

Planning for expected civil aviation developments 
caused by change-over to Boeing 747 aircraft and 
supersonic transport 


Conference on propulsion and energetics 
for diagnosing high velocity flows 
[ AGARD-CP-38] 


N71-22381 

technigues 

N71-22626 


Conference on high temperature turbines detailing 
effect of film cooling on blade profile loss 
[ NASA-TM-X-67123 ] N71-22699 

Proceedings of Air Line Pilots Association annual 
safety forum 

N71-23234 

Abstracts of papers presented at OS Air Force 

aateridls symposium held at Miami Beach, Florida 
in Hay, 1970 

[AD-718432] N71-23625 

CONICAL BODIES 

Numerical analysis of inviscid flow fields about 
pointed circular cone and conical wing-body 
configuration at various angles of attack 

N71-22667 

Windage tests of cylindrical and Lundell-conical 
rotors in ambient air producing Reynolds numbers 
up to 100,000 for high speed alternators 
fNASA-TM-X-67809 ] N71-23116 

CONICAL FLOW 

Magnetically suspended laminar supersonic cone 
wake stability from hot wire fluctuation and 
spectral components amplitude/phase measurements 

A71-25475 


CONSTROCTIOM MATERIALS 

Glass fiber reinforced plastics aerospace 
applications covering radomes, dielectric 
panels, aircraft ducting, secondary structures, 
furnishings, mouldings and tooling 

A71-25652 

Concorde aircraft construction methods, materials 
and design 

A71-26882 

Material properties, impregnation, shaping, 
hardening and structural design in mass 
production of reinforced laminates for aircraft 
construction 

A71-26954 

Flame retardant silicone elastomers for use as 
aircraft construction materials, describing 
fabrication techniques, mechanical, aging and 
weathering properties 

A71-27412 

Aircraft industry materials development, 

discussing innovations in governmental programs 
management, procurement specifications and 
Department of Defense contracting procedures 

A71-27677 


CONTROL DATA (CORPOTSRS) 

Analog recursive computer with serial digital 
program for arithmetic unit and storage system 
control 

A71-27150 


CONTROL EQUIPMENT 

Numerical analysis of dynamic and thermodynamic 
state of plenum-type air-cushion vehicle to 
determine heave response and control system 
operating characteristics 

fNASA-TN-D-6257] N71-22589 

Device for controlling rotary potentiometer 
mounted on aircraft steering wheel or aileron 
control 

r NASA-CASE-XAC-10019 1 N71-23809 

CONTROL SIMULATION 

Soviet book on aircraft and rocket engines control 
automation, discussing nuclear power plant/fuel 
systems design and control simulation methods 

A71-26403 


CONTROL STABILITY 

Variable sweep wing aircraft angular motion 

mathematical model, analyzing inertial moments 
influence on control dynamics 

A71-25661 


CONTROL SURFACES 

Aerodynamic forces and hinge moments of delta 

cruciform control surface in blunt-nosed canard 
configuration for subsonic, transonic and 
supersonic flows 

A71-25161 

Flutter suppression with dissipated energy reduced 
to quadratic form for control surfaces 
fNASA-TN-D-6199] N71-23091 

CONVECTIVE HEAT TRANSFER 

Combined free and forced laminar convective heat 
transfer to nonNewtonian fluids flowing in 
constant wall temperature vertical tubes and 
controlling parameter analysis 

H71-22702 
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SUBJECT ISD2I 


DECELEHITIOI 


COBTERGEIT'DIYEBGEST BOZZLES 

ViscoQs flo¥ is supersonic de La^al nozzle* 
■easurinq qas densitT and rotational 
teaperatures by electron bean techniques 
fllAi PAPER 70-810] A71-27555 

Viscous convergent- divergent nozzle flow slender 
channel approximation* discussing nozzle 
geonetry* Reynolds number and wall temperature 
effects 

fAIAA PAPER 69-654] A71-27556 

CORBELITIOI DETECTIOi 

Landing systems signal reflection interference on 
correlation protected instrument landing system 
beams 

[BAE-TR-70141] R71-23361 

COHBOSIOV RESISTAWCE 

Fatigue life* fail-safe capability and corrosion 
resistance of commercial aircraft structures 
improved through adhesive metal- metal bonding 
[ASHE PAPER 71-DE-27] A71-27325 

COST AIALTSIS 

Resin matrix composite airfoils in gas turbine 
engines* considering performance* fabrication 
and cost 

fASHE PAPER 71-GT-47] A71-25980 

Lo» cost short life gas turbine design based on 
parametric performance and component selection* 
outlining turbojet production 

fASHE PAPER 71-GT-69] A71-25984 

Helicopter auxiliary power unit /APB/ life cycle 
cost computation 

A71-26679 

Thrust measurement of aircraft and rocket 
propulsion systems* comparing cost and 
characteristics of mechanical* electrical and 
hydraulic systems 

A71-26991 

Cost analysis in vertical takeoff aircraft 
operation for short haul traffic noting 
influence of airport operation 

R71-22193 

Flight tests of Ccmcorde prototypes* design 
modifications* and operational costs of 
supersonic aircraft 

*71-22387 


COST BFFECTIVBBESS 

Pan American reliability program effect on airline 
maintenance* considering cost effectiveness* 
aircraft performance* data collection and 
analysis 

A71-26671 


Cost effectiveness of reliability screening 
program from parts procurement through system 
test* using experience with attack radar for 
F-111 aircraft 

A71-26683 

C00PLII6 

Wing-fuselage-tail interacting low speed flatter* 
considering mechanical tuning and aerodynamic 
interference couplings 

[AIAA PAPER 71-326] A71-25306 

COOPLIH6S 

Coupling characteristic effects on dynamic 
response of axially coupled turborotors with 
digital computer program based on transfer 
matrix techniques 

R71-22712 

CRAVES 


Helicopter operation as cranes and for external 
load transportation* discussing operational and 
economic aspects 

A71-27142 


CRASH LAVDIVG 

Landing accidents investigations for Hawker 
Siddeley 748 aircrafts with performance 
measurements on rough surfaces 

B71-23417 


CREEP ROPTURB STREVGTH 


Low alloy steels and superalloys inertia welding 
in gas turbine field* discussing microstructure 
tensile strength and stress rupture 
CASHE PAPER 71-GT-21] A71-25965 

CRITICAL LOAOIHG 


Fatigue failure probabilistic model under variable 
amplitude loading* considering relation between 
safety factor and fatigue failure probability 

A71-25492 


Jet fuels deoxygenation effects on steels antiwear 
properties and critical loading under 


vibrational and gliding friction 


A71-27662 


CROSS FLOW 

Homentum thickness of boundary layer of circular 
cylinder in cross flow at high Reynolds numbers 
from static pressure and skin friction 
measurements 

A71-27738 

Interference phenomenon of subsonic turbulent jet 
exhausts from flat plate in low speed cross flow 
CAD-718798] V71-23314 

CBUCIFORV HIVGS 

Aerodynamic forces and hinge moments of delta 
cruciform control surface in blunt-nosed canard 
configuration for subsonic* transonic and 
supersonic flows 

A71-25161 


CRUDE OIL 

Decontamination of petroleum products with honey 
rHASA-CASE-XllP-03835] *71-23499 

CBQISIVG FLIGHT 

Cruising flight range as function of 
supersonic/subsonic transport fuselage 
geometrical parameters 

A71-27494 

Hinimum drag surface shape of thick lifting delta 
wing integrated with conical fuselage for 
supersonic cruising speed 

A71-27716 

CORVB FITTIVG 

Examining solutions obtained from streamline 
curvature method of calculating flow through 
turbomachines for several operating points of 
Rolls-Royce compressor 

(COED/A-TORBO/TR-19] K71-22294 

CORVES 

Supersonic flight path curvature effects on local 
shock wave production* considering no boom zone 
and ground rules 

A71-26310 

CT-990 AIRCRAFT 

Photometric observations of auroral scattering by 
CV 990 aircraft 

CHASA-CR- 117466] K71-22135 

CTLIIDRICAL BODIES 

Lift coeffient for wind induced vibration of 
skewed cylindrical body 

TAD-717739] B71-22169 

Windage tests of cylindrical and Lundell-conical 
rotors in ambient air producing Reynolds numbers 
up to 100*000 for high speed alternators 
[HASA-TH-X-67809] S71-23116 

CTLIIDRICAL SHELLS 

Cylindrical shells panel flutter analysis for 

internal stress and supersonic flow* considering 
still air buckling data useful for determining 
buckling loads 

[AIAA PAPER 71-328] A71-25308 


D 

DABPIVG 

Effects of sound damping elements in subsonic wind 
tunnels 

[BAB-LIB-TRAllS-1465] S71-21885 

DATA ACQUISITIOV 

Pan American reliability program effect on airline 
maintenance* considering cost effectiveness* 
aircraft performance* data collection and 
analysis 

A71-26671 

DATA PROCSS SI VG 

Aircraft gas turbine condition analysis 

instrumentation used for status diagnosis of 
naval turbine engines* discussing sensor and 
electronic data interpretation progress 
[ASHE PAPER 71-GT-86] A71-25994 

DATA RSCORDIVG 

Onboard data acquisition for improved aircraft 
design and operational flight safety 

V71-23412 

DATA RBDUCtlOV 

Data reduction techniques for deriving aerdHynamic 
forces and moments in absence of support 
interference 

[MASA-CB-111844] H71-23122 

DECELSRATIOV 

Parachute decelerator towline energy absorber 
shock attenuation characteristics* discussing 
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DECISION MAKING 


SOBJECT INDEX 


drop test results 

FAIAA PAPER 70-1202] A71-25527 

DECISION MAKING 

Solution of problems in structural design with 
emphasis on interaction between materials, 
structures, and design reguirements 
[ AD-7175761 N71-22116 

DECONTAMINATION 

Decontamination of petroleum products with honey 
r NASA-CASE-XNP-03835 1 N71-23499 

DEGREES OF FREEDOM 

Six degree of freedom hybrid digital computer 
program for complex flight control and 
associated mode logic design and training 

A71-25852 

DELTA WINGS 

Aerodyr.amic forces and hinge moments of delta 
cruciform control surface in blunt-nosed canard 
configuration for subsonic, transonic and 
supersonic flows 

A71-25161 

Thin delta wing in hypersonic inviscid flow at 
small angles of attack, calculating motion 
equations and boundary conditions at small 
perturbations 

A71-27330 

Shock interaction effects on flapped delta wing at 
hypersonic speed, presenting method for 
estimating reflected expansion wave impingement 
boundaries and resulting aerodynamic 
coef f icients 


A71-27598 

Minimum drag surface shape of thick lifting delta 
wing integrated with conical fuselage for 
supersonic cruising speed 

A71-27716 

Predicting aerodynamic characteristics of arrow, 
delta, and diamond wing platforms using 
Prandtl-Glauert transformation 

r NASA-TN-D-6243] N71-21973 

Numerical analysis of influence coefficients, 
natural frequencies, and mode shapes of 
vibration of triangular inflatable wing 

N71-22666 

Analysis of supersonic and hypersonic flow of 

inviscid ideal gas over conical wings with sharp 
leading edges and attached shock waves by three 
dimensional method of characteristics 
[NASA-CR-1738] N71-22672 

Wind tunnel surface-flow visualization of delta 
wing shuttle configuration at Mach number of 7.4 
and several Reynolds numbers 

(■NASA-TM-X-620361 N71-23953 

DENSITT DISTRIBOTION 

Asymmetric three dimensional aerodynamic density 
fields from holographic interferoqrams, applying 
to supersonic flow from free yet 

A71-25802 

DEOXYGENATIOH 

Jet fuels deoxyqenation effects on steels antiwear 
properties and critical loading under 
vibrational and gliding friction 

A71-27662 

DEPLOTMENT 

Bare base shelter /hangar expandable structures for 
rapid worldwide Tactical Fighter Organization 
deployment, noting foam and honeycomb 
fabrication 

FAIAA PAPER 71-398] A71-25274 

DESCENT TRAJECTORIES 

Fuel-optimal retrothrusted soft landing of 
airdrops through atmosphere 

FAD-718405] N71-23487 

DIFFRACTION PATTERNS 

Surface strain measurements in turbine blades by 
time average holographic interferometry, 
reviewing resonant modes and holographic fringe 
patterns 

FASflE PAPER 71-GT-84] A71-25992 

DIPPOSION WELDING 

Metal matrix composite fabrication procedures for 
gas turbine engine fan blades, stressing 
diffusion bonding process susceptibility to 
blades volume produci bi 1 it y 

FASME PAPER 71-GT-46] A71-25979 

DIGITAL COMPOTERS 

Six degree of freedom hybrid digital computer 
program for complex flight control and 
associated mode logic design and training 


A71-25852 

Analog recursive computer with serial digital 
program for arithmetic unit and storage system 
control 

A71-27150 

DIHEDRAL ANGLE 

Wind tunnel tests to determine effects of wing 

dihedral angle on aerodynamic characteristics of 
highly swept fixed-wing configuration 
FNASA-TM-X-2261 1 N71-22622 

DIRECTIONAL CONTROL 

Inertial navigation system consisting of gyro 
horizon compass, directional gyro and computer, 
considering errors due to compass vibrations 

A71-27169 


DISPLAY DEVICES 

Area navigation facility, discussing control and 
display and navigation standards 

A71-26879 

Concorde economic flight testing methods, 

discussing Blagnac flight simulator mobile cabin 
visualization and color TV terrain model 

A71-27608 

Optical proiector system for establishing optimum 
arrangement of instrument displays in aircraft, 
spacecraft, other vehicles, and industrial 
instrument consoles 

F NASA-CASE-XNP-03853 ] N71-21882 

Feasibility of utilizing color cathode ray tubes 
for aircraft crew station displays 
FAD-717655] N71-22174 

DOPPLER RADAR 

Feasibility and design criteria of laser Doppler 
system for detecting and mapping turbulence 
levels and wind or velocity profiles in various 
applications 

F NASA-CR-103105] N71-24081 

DOWNWASR 

Unsteady flow downwash behind finite span slender 
wing during supersonic motion at finite strouhal 
numbers 

A71-27697 

Aircraft wake turbulence with downwash loading of 
wing span 

FAD-718024] N71-23660 

DRAG 

Two dimensional laminar boundary layer equation 
local drag coefficient from one and two term 
Merk expansion in regions upstream of stagnation 
point 

A71-27051 

DRAG CHUTES 

Parachute decelerator towline energy absorber 
shock attenuation characteristics, discussing 
drop test results 

FAIAA PAPER 70-1202] A71-25527 

DRAG MEASUREMENT 

Wake flow behind two dimensional perforated plates 
normal to air stream, measuring drag, shedding, 
velocity and turbulence at Reynolds number 
25,000-90,000 

A71-26449 

DRAG REDUCTION 

Variable geometry external fuel tanks for high 
performance aircraft with drag reduction upon 
fuel transfer 

FAIAA PAPER 71-395] A71-25271 

DROPS (LIQUIDS) 

Initially spherical liquid droplet transient 
response under surface tension accelerated by 
external gas flow 

FAIAA PAPER 71-393] A71-25355 

DUST 

Effects of flow containing dust on results of 
hypersonic wind tunnel experiments 
F NASA-TT-F-13529 ] N71-23702 

DYNAMIC CHARACTERISTICS 

Equation error approach to parameter 

identification in third order pitch plane 
dynamics for high performance aerodynamically 
controlled aerospace vehicle 

A71-26418 


DYNAMIC CONTROL 

Mathematical modelling of aircraft structural 
response modes to active control system 

N71-23212 


DYNAMIC MODELS 

Gas turbine engine combustor stability dynamic 
model, representing premixing and combustion 


A-16 


SOBJBCT IIDEI 


E9GIHE DESIGH 


cbasbers as Helaholtz resonators for stability 
criteria derivation 

fASHE PAPER 71-GT-73] A71-25907 

Flow field aodel for steady asymnetric vortex 
systea shed fro* slender body of revolution in 
coning aotion 

fAIAA PAPER 70-523 A71-27552 

DTIIHIC BBSPOISE 

Twin spool turbojet engine dynaaic response, 
discussing siaulator predictions, digital 
coaputer control, nozzle area variations and 
operating trajectories 

fASHE PAPER 71-GT-14] A71-25960 

Sailplanes tail load static derivation for 

instantaneous unchecked longitudinal aaneuver, 
considering aperiodic response 

A71-26486 

Coupling characteristic effects on dynaaic 
response of axially coupled turborotors with 
digital coaputer program based on transfer 
Matrix technigues 

971-22712 

Transfer functions in Modelling huaan pilot and 
dynamic structural aircraft responses 
r AGAFD-R-580-71 3 971-23210 

DT81HIC STABILITY 

Aerodynamic characteristics of slender body of 
revolution traveling in long tube with circular 
cross section, deriving static and dynamic 
stability derivatives formulas 

A71-25U77 


DTHAHIC STBOCTORAL A9ALTSIS 


Transfer functions in modelling human pilot and 
dynaaic structural aircraft responses 
r AGABD-R-580-71 3 971-23210 

Power spectrum method for determining gust 

freguency response functions in dynamic aircraft 
design 


971-23211 

Hathematical modelling of aircraft structural 
response nodes to active control system 

971-23212 

Computation and measurements of dynamic aircraft 
transfer functions to atmospheric turbulence 

971-23213 


DYMAHIC TESTS 

Low-inertia flow-direction vane static and dynamic 
wind tunnel tests at subsonic and supersonic 
speeds for in-flight measurement of bust 
velocities 

r9ASA-T9-D-6193] 971-23115 


E 


ECOHOHIC FACTORS 


Socioeconomic changes in aeronautics, discussing 
faster long range aircraft, airport access 
problems, technological advances, short haul 
transportation and industry/government relations 

A71-27601 


EC090HICS 


Economics and operational planning for future 
civil air transportation 


971-22384 


EDGES 


Comparison of flat plate sharp and blunt edge 
effects on heat transfer in supersonic flow and 
heat transfer coefficient dependence on Reynolds 
number 

fAD-7178253 971-22156 

ELASTIC DAMPING 


Power spectral density analysis of aircraft 

structural response to taxiing produced random 
vibrations involving landing gear orifice 
damping and Coulomb friction 

A71-26311 

ELASTIC SCATTBBIIG 

Two phase supersonic barotropic flow with solid 
particles around thin profile with allowance for 
elastic particle collisions 

A71-27450 

ELASTOflERS 

Flame retardant silicone elastomers for use as 
aircraft construction materials, describing 
fabrication technigues, mechanical, aging and 
weathering properties 

A71-27412 

ELECTRIC C09D0CTOBS 

Comparison between silicon-magnesium-aluminum 


alloy and copper aircraft electric conductors 
and terminals noting types of tests 
fTRC-BR-197853 971-23547 

ELECTBIC HOTORS 

Analysis of solid rotors used in high speed 
induction motors for aerospace applications 

971-21898 

Technology review on electric automobiles, and 
modified T-33 aircraft system for pyrotechnic 
hail suppression seeding 

[DME/9AE-1970/4/3 971-22198 

ELECTBIC TEBHI9ALS 

Comparison between silicon-magnesium-aluminum 
alloy and copper aircraft electric conductors 
and terminals noting types of tests 
tTRC-BR-197853 971-23547 

ELECTBOHAGIETIC COHPATIBILITT 

Tests for determining spectral signatures of 
integrated high-frequency antenna systems for 
P-3 aircraft 

[AD-7180543 971-23609 

ELECTBOBAGHETIC IHTEBFEHE9CE 

Landing systems signal reflection interference on 
correlation protected instrument landing system 
beams 

[RAE-TR-70141 1 971-23361 

ELECTBOBAGHETIC HADIATIOI 

High temperature aerodynamics with electromagnetic 
radiation, considering thermally radiating shock 
layers, electric arc driven wind tunnels and gas 
dynamic lasers 

A71-27277 

ELBCTBOH BEAH 9ELDIVG 

Pulsed laser holographic applications to aerospace 
components nondestructive testing, inspecting 
electron beam welds and internal structural 
flaws 

[ASHE PAPER 71-GT-743 A71-25988 

BLECTROMIC EQ0IPHB9T 

Avionics growth, discussing use of digital 

computers, solid state transducers, integrated 
circuits, electronic flight instruments, area 
navigation and collision avoidance systems 

A71-26878 

ELECTBOWIC EQOIPHB9T TESTS 

Tests for determining spectral siqnatures of 
intearated high-f ceguency antenna systems for 
P-3 aircraft 

[AD-7180543 971-23609 

ELECTROSTATIC CHARGE 

Electrostatic charge by JP-5 jet fuel at truck 
fill stand with 30-second relaxation chamber and 
bottom loading 

[AD-7173473 971-22232 

ELEVATORS (C09TB0L SHRFACES) 

Automatic oust alleviation system employing 

inertial sensors and feedback devices with wing 
flaps and elevators, considering linkage 
control, noninteractinq control and split 
control 

A71-25195 

ELLIPTICITT 

Comparison of flat plate sharp and blunt edge 
effects on heat transfer in supersonic flow and 
heat transfer coefficient dependence on Reynolds 
number 

[AD-7178253 971-22156 

E9ERGT C09VEBSI09 

Aerodynamic noise scattering near Liqhthill 

multiples, considering intense near-field energy 
conversion into sound waves 

A71-26448 

ENERGY DISSIPATION 

Reynolds number effects on centrifugal compressor 
performance characteristics, discussing power 
losses in compressor, impeller and diffuser 
stages and compressor adiabatic efficiency 
[ASHE PAPER 71-GT-251 A71-25967 

Flutter suppression with dissipated energy reduced 

to quadratic fora for control surfaces 
[9ASA-TK-D-61993 971-23091 

E9GI9E CONTROL 

Twin spool turbojet engine dynaaic response, 
discussing simulator predictions, digital 
computer control, nozzle area variations and 
operating trajectories 

[ASHE PAPER 71-GT-143 A71-25960 

ENGINE DESIGH 

Lightweight high performance regenerative gas 


A-17 


ENGINE FAILURE 


SUBJECT INDEX 


turbine desiqns for aircraft propulsion, 
comparinq various compressor, turbine, combustor 
and recuperator arranqements 

fASME PAPER 71-GT-67] A71-25983 

Low cost short life qas turbine desiqn based on 
paraae+ric performance and component selection, 
outlininq turbojet production 

FASME PAPER 71-GT-691 A71-25984 

Vertical straiqht lift turbojet engine desiqn and 
development, presentinq component materials 
properties/weiqhts, endurance tests and 
performance data 

FASHE PAPER 71-GT-751 A71-25989 

Supersonic turbine desiqn, presentinq performance 
data for film cooled blunt leadinq edge rotor 
blades measured in two dimensional cascade 
experiments 

FASHE PAPER 71-GT-76] A71-25990 

Boron-qlass-epoxy lightweight composite gear case 
for aircraft engine reduction gearbox, 
describing desiqn, molding, machining and 
testing 

FASHE PAPER 71-GT-85] A71-25993 

Desian and fabrication of Borsic aluminum 

composite fan blades for supersonic turbofan 
engines, considering 430 F application without 
severe vibratory stress 

FASHE PAPER 71-GT-90] A71-25997 

Convertible fan/shaft engine for V/STOL tactical 
and transport aircraft, detailing mechanical 
arrangement, desiqn and performance 

A71-26054 

Gas field nonuniformity as function of turbine 
engine combustion chamber desiqn parameters, 
discussing hot tube circumferential holes total 
area effect 


A71-27501 

ENGINE FAILURE 

Optimum weight protective system against 

uncontained rotor failure with radial fragment 
passage through turbine engine casing 
FASHE PAPER 71-GT-701 A71-25985 

•ENGINE MONITORING INSTRUMENTS 

Flight test completed on onboard real time engine 
performance monitoring system, discussing 
thermodynamic analysis technique 

FASHE PAPER 71-GT-77] A71-25991 

ENGINE NOISE 

One dimensional flow models of internal combustion 
engine exhaust silencers in noisy systems 

A71-25180 

Solution of Liqhthill qas model wave equation for 
engine noise generation in circular jets noting 
cylindrical coordinate system 

FDLR-FB-70-57] N71-22070 

Theoretical analysis of jet mixing under influence 
of nonconstant pressure gradient 

FARL/HE-1271 N71-22503 

ENGINE PARTS 

Jet engine components inertia welding, discussing 
process, equipment, low weight-cost advantage 
and mechanical properties reproducibility 
FASHE PAPER 71-GT-33] A71-25970 

ENGINE STARTERS 

Jet fuel starter, describing small gas turbine for 
starter, providing sufficient pressurized qas 
flow to rotate main engine 

FASHE PAPER 71-GT-431 A71-25976 

ENTHOPI 

Turbomachine blade cascades in supersonic flow, 
noting wave configurations, entropy and counter 
pressure variations 


A71-27475 

EPOXY RESINS 

Boron-epoxy structural skins desiqn for F-14 

honeycomb horizontal stabilizer, using computer 
proqram 

A71-25420 

Graphite-epoxy composite skins for commercial 
aircraft flight spoiler, discussing multianqle 
Ply design and fabrication 

A71-27413 

EQUATIONS OF MOTION 

Thin delta wing in hypersonic inviscid flow at 
small angles of attack, calculating motion 
equations and boundary conditions at small 
perturbations 


A71-27330 


Plate and acoustic finite elements simulation of 
window-room system coupled transient response to 
sonic booms, discussing equations of motion and 
cavity depth effect 

A71-27401 

Accelerated supersonic motion of plane at finite 
angle of attack 

FNASA-TT-F-13525] N71-23278 

EQUILIBRIUM FLOW 

Equilibrium air boundary layer flows at three 
dimensional stagnation points, discussing flow 
characteristics and real qas heat transfer 
parameters 

FAIAA PAPER 70-8091 A71-27582 

Steady state inflated shape and included volume of 

24 and 30 gore flat circular, extended skirt, 

porous ring slot, and porous ribbon parachutes 
[AD-7188081 N71-23387 

EQUIPMENT SPECIFICATIONS 

Expandable structures for midair pilot rescue 
device with hot air filled BALLUTE, discussing 
BALLDTE material development 

FAIAA PAPER 71-4021 A71-25278 

Aircraft industry materials development, 

discussing innovations in governmental programs 
management, procurement specifications and 
Department of Defense contracting procedures 

A71-27677 

ERROR ANALYSIS 

Equation error approach to parameter 

identification in third order pitch plane 
dynamics for high performance aerodynamically 
controlled aerospace vehicle 

A71-26418 

Modulation cancellation altimeter error analysis 
and performance optimization 

A71-27437 

EVAPORATION RATE 

Benzene evaporation rate determined from flat 
plate film boiling under high temperature air 
flow with application to gas turbine air 
pollution reduction 

F DLR-FB-70-58 1 N71-22072 

EXHAUST FLOW SIMULATION 

One dimensional flow models of internal combustion 
engine exhaust silencers in noisy systems 

A71-25180 

EXHAUST GASES 

Standard equipment and procedures for aircraft qas 
turbine engine exhaust smoke measurement 
FASME PAPER 71-GT-881 A71-25995 

EXHAUST SYSTEMS 

Flow variation effect on velocity and flow angle 
distribution at exit of shrouded radial flow 
impeller with backward sweot blades, using 
streamline curvature method 

FASHE PAPER 71-GT-151 A71-25961 

EXPANDABLE STRUCTURES 

Bare base she Iter/hanqar expandable structures for 
rapid worldwide Tactical Fighter Organization 
deployment, noting foam and honeycomb 
fabrication 

FAIAA PAPER 71-3981 A71-25274 

Expandable structures for midair pilot rescue 
device with hot air filled BALLUTE, discussing 
BALLUTE material development 

FAIAA PAPER 71-4021 A71-25278 

EXPERIMENTAL DESIGN 

Design, fabrication and static testing of attached 
inflatable decelerator models for supersonic 
wind tunnel evaluation 

[ NASA-CR-111831 1 N71-22538 


F 

F-111 AIRCRAFT 

Cost effectiveness of reliability screening 
program from parts procurement through system 
test, using experience with attack radar for 
F-111 aircraft 

A71-26683 

Two variations of gas generator method to 
calculate thrust of afterburning turbofan 
engines installed in P-111A aircraft 
FNASA-TN-D-62971 N71-22614 

F-14 AIRCRAFT 

Boron-epoxy structural skins design for F-14 

honeycomb horizontal stabilizer, using computer 
program 
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SQBJSCT IKDSX 


YhhT PL&TES 


A71-25420 

FIBBICITIOI 

EepresentatiTe Thornel fiber aircraft fuselage 
conponent nondestr active testing and repair, and 
Thornel fiber, polysulfone and polyaBide-iside 
coBposites fabrication and evaluation 

A71-25427 

Besin latrix coiposite airfoils in gas turbine 
engines, considering perfornance, fabrication 
and cost 

[ASHE PAPEE 71>GT-47] A71-25980 

Design and fabrication of Borsic aluninun 

composite fan blades for supersonic turbofan 
engines, considering 430 F application without 
severe vibratory stress 

[ASHE PAPEF 71-GT-901 A71-25997 

Fabrication and tests of C02 flat plate Kodels in 
He hypersonic wind tunnel 

[SC-CB-69-3215 ] R71-23228 

FAIL-SAFE STSTBHS 

Fatigue life, fail-safe capability and corrosion 
resistance of coiaercial aircraft structures 
improved through adhesive aetal-wetal bonding 
fASBE PAPER 71-DE-27] A71-27325 

FAILURE ABALISIS 

Rotor-bearing systea analysis to determine cause 
of brinelling failure of bearings from vibration 
tested PL? fans 

r NASA-CP-1178551 H71-22527 

FAES 

Axial flow fan noise, investigating louvers 
effects on sound field 

A71-26704 

FAR FIELDS 

Jet noise contribution to far field sound from 
1.83 meter diameter fan determined for two 
simulated nacelle configurations 
[ SA3A-rH-X-67825] H71-24009 

FATIGUE LIFE 

Fatigue failure probabilistic model under variable 
amplitude loading, considering relation between 
safety factor and fatigue failure probability 

A71-25492 

Passenger aircraft structures accelerated testing 
for safety and fatigue durability under 
operational conditions, describing tests, 
planning and evaluatios 

A71-269U6 

Fatigue life, fail-safe capability and corrosion 
resistance of commercial aircraft structures 
improved through adhesive metal-metal bonding 
[ASHE PAPER 71-DE-27] A71-27325 

Elevated temperature effects on fatigue life of 
tensile stressed titanium alloys, aluminum 
alloys, and stainless steels 

rSASA-TN-D-6145] H71-22076 

FATIGUE TESTS 

Fatigue test eguipment for evaluating Focker 
aircraft wing 

rHLR-TR-70008-Ll N71-23157 

FEEDBACK COITBOL 

Automatic gust alleviation systea employing 

inertial sensors and feedback devices with wing 
flaps and elevators, considering linkage 
control, noninteracting control and split 
control 

A71-25195 

Quasi-optinal proportional navigation, deriving 
feedback guidance laws for interceptor 
aerodynamically controlled missiles 

A71-26409 

FIGHTER AIRCRAFT 

Hydraulically powered duplex input servos for 
flight control system of ?Fi-Fokker ?/STOL 
fighter aircraft 

A71-26884 

Kalman linear least sguares filtering applied to 
estimation of fuel guantity and rate for fighter 
aircraft 

rAD-7176403 171-21922 

FILM BOILIIG 

Benzene evaporation rate determined from flat 
plate film boiling under high temperature air 
flow with application to gas turbine air 
pollution reduction 

rDLR-FB-70-58] R71-22072 

FILM C00LI16 

Supersonic turbine design, presenting performance 
data for film cooled blunt leading edge rotor 


blades measured in two dimensional cascade 
experiments 

[ASHE PAPER 71-GT-76] A71-25990 

Conference on high temperature turbines detailing 
effect of film cooling on blade profile loss 
[ HASA-TH-X-671231 R71-22699 

FIIITE DIFFERBICE THEOBI 

Finite difference method for calculating sonic 
boon overpressure signatures in vicinity of 
caustics 

[AD-7188353 H71-23738 

FIIITE ELEHEIT METHOD 

Collocation method predicting oscillatory subsonic 
pressure distributions on interfering parallel 
lifting surfaces, considering approach more 
economical than finite element method 
[AIAA PAPER 71-3293 A71-25309 

Plate and acoustic finite elements simulation of 
window-room systea coupled transient response to 
sonic booms, discussing equations of motion and 
cavity depth effect 

A71-27481 

Koiter method for asymptotic analysis of 

postbuckllng behavior reformulated in finite 
element notation 

[AD-7177403 N71-22485 

Finite-element potential flow modeling for 

predicting round lifting iet rolled up geometry 
and path convergent into cross-flowing 
mainstream as on VTOL or STOL aircraft 
[ ad-7181211 171-23475 

Finite element method for free vibrations and 
random response of integrally-stiffened panel 
[LR-5443 171-24298 

FIREPROOFIRG 

Flame retardant silicone elastomers for use as 
aircraft construction materials, describing 
fabrication techniques, mechanical, aging and 
weathering properties 

A71-27412 

FIXED RUGS 

Rind tunnel tests to determine effects of wing 
dihedral angle on aerodynamic characteristics of 
highly swept fixed-wing configuration 
fHASA-TH-X-22613 H71-22622 

FLAHEOUT 

Investigation of helicopter jet engine flameout 
due to ingestion of snow and ice 
[NRC-118933 N71-21927 

FLAHHABILITT 

Tests of jet engine fuels to determine effects of 
sloshing and vibration in aircraft fuel tanks on 
flammability hazards 

[AD-718091] H71-23805 

FLAPPIBG 

Comparative vertical turbulence and loss 

restrictive stochastic models for threshold 
crossing rotor blade flapping vibrations at low 
lift high advance ratio 

[AIAA PAPER 71-389] A71-25351 

FLAPS (COITBOL SURFACES) 

Flaps and leading edge modifications for improved 
aerodynamic control stability of military 
aircraft 

171-23422 

FLARED BODIES 

lose bluntness effect on aerodynamic 

characteristics of flared body in supersonic 
wind tunnel 

[KAL-TR-221] 171-22160 

FLAT PLATES 

Relght minimization of semiinfinite flat sandwich 
panel at constant dynamic pressure in supersonic 
flow subject to flutter constraint, using finite 
element model 

[AIAA PAPER 71-330] A71-25310 

Plat plate trailing edge problem solution 
consistent with second order boundary layer 
theory, establishing laminar wake evolution 
nature and upstream influence 

A71-25469 

Pressure orifices inclination in low density flow 
from experiments with cooled flat plate model in 
hypersonic low density wind tunnel 

A 71-25490 

Hypersonic wakes of two dimensional slender wedges 
and flat plate, testing stability in transition 
region in wind tunnel 

A71-27561 
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PLEXIBIE BODIES 


SOBJECT IHDEX 


Supersonic combustion, fuel iniection, and 

recirculation in hydroqen hypersonic external 
combustion at flat plates and bodies of 
revolution 

fDLR-FB-70-641 N71-22129 

Comparison of flat plate sharp and blunt edge 
effects on heat trar-sfer in supersonic flow and 
heat transfer coefficient dependence on Feynoids 
number 

fAD-717S25l N71-22156 

Separated flow over flat plate with blunted fin at 
zero angle of attack 

fAD-7177171 F71-2230C 

Fabrication and tests of C02 flat plate models in 
He hypersonic wind tunnel 

r SC-CP-69-3215 1 N71-23228 

Interference phenomenon of subsonic turbulent jet 
exhausts from flat plate in low speed cross flow 
rAD-7187981 N71-23314 

FLEXIBLE BODIES 

Validity range of response prediction methods for 
large flexible aircraft to continuous 
atmospheric turbulence, discussing power 
spectral densities and fatigue life 
fAIAA PAPER 71-3421 A71-25321 

Computer program for aerodynamic forces on 

flexible plate undergoing transient motion in 
shear flow, applying to panel flutter 

A71-27559 


FLEXING 

Torsional-flexural stability of stiffened Ti 

panels for application to supersonic transport, 
using small deflection energy methods 
fAIAA PAPES 71-3381 A71-25317 

FLIGHT CHARACTERISTICS 

Hind gradient effect on flight characteristics 
during aircraft landing approach, particularly 
path deviation 

A71-25194 

Cruising flight range as function of 

supersonic/subsonic transport fuselage 
geometrical parameters 

A71-27494 


FLIGHT CONTROL 

Six degree of freedom hybrid digital computer 
program for complex flight cgntrol and 
associated mode logic design and training 

A71-25852 

Hilitary aircraft flight test establishments, 
discussing airframe, engine, flight control and 
weapons delivery systems tests work flow 
integration requirements 

A71-26315 

Area navigation facility, discussing control and 
display and navigation standards 

A71-26879 

Hydraulically powered duplex input servos for 
flight control system of VFH-Fokker V/STOL 
fighter aircraft 

A71-26884 

Aerodynamic characteristics affecting stability 
and controllability of supersonic aircraft 
rAD-7134741 N71-23538 

FLIGHT CRE8S 

Operational preparation and commissioning of TL-62 
long distance jet aircraft, considering flight 
crew and maintenance personnel training at 
O.S.S.R. plant 

A71-25256 

Flight and operation of IL-62 long distance jet 
aircraft, considering flight crew composition 
and training, passenger and cargo handling and 
refueling 


FLIGHT HAZARDS 


A71-25260 


Human factors and control system failures in jet 
upsets during turbulence encounters 


N71-23424 

FLIGHT INSTROHENTS 

Feasibility of utilizing color cathode ray tubes 
for aircraft crew station displays 
rAD-7176SSl N71-22174 

FLIGHT HBCHANICS 

Accident investigations, flight control systems, 
and operational recordings for improved aircraft 
flight mechanics 

■ r AGARP-CP-76-71 ] N71-23410 

Operational flight data analysis for improved 
aviation safety levels 


N71-23411 

Onboard data acquisition for improved aircraft 
design and operational flight safety 

N71-23412 

Flight simulator and airframe test stand for 
evaluating operational performance of aircraft 
flight control system 

N71-23413 

Design modifications on short takeoff Bronco 

aircraft resulting from combat operations tests 

N71-23416 

Landing accidents investigations for Hawker 
Siddeley 748 aircrafts with performance 
measurements on rough surfaces 

N71-23U17 

Safety measures to eliminate aircraft trailing 
vortex hazards 

r NASA-Tn-X-67125] N71-23418 

Flight mechanics problems in accident 
investigations for VJ-101 aircraft 

N71-23428 


FLIGHT PATHS 

Supersonic flight path curvature effects on local 
shock wave production, considering no boom zone 
and ground rules 

A71-26310 


FLIGHT PLANS 

Tu-154 responsibilities of three-man crews, 
considering flight plan, refueling, cargo 
loading and unloading 

A71-25258 

FLIGHT SAFETY 

Jet aircraft airworthiness standards, discussing 
airline fleet maintenance resources, inspection 
systems and future requirements 

A71-26308 

Flight safety performance of V/STOL Harrier 
military aircraft having jet control 

N71-23427 

FLIGHT SIHHLATORS 

Concorde economic flight testing methods, 

discussing Blaqnac flight simulator mobile cabin 
visualization and color TV terrain model 

A71-27608 

Flight simulator and airframe test stand for 
evaluating operational performance of aircraft 
flight control system 

N71-23413 

PLIGHT TESTS 

Parachutes for low density atmospheres, describing 
low and high altitude test results 
fAIAA PAPER 70-11641 A71-25528 

Flight test completed on onboard real time engine 
performance monitoring system, discussing 
thermodynamic analysis technique 

fASHE PAPER 71-GT-77] A71-25991 

Military aircraft flight test establishments, 

discussing airframe, engine, flight control and 
weapons delivery systems tests work flow 
integration requirements 

A71-26315 

European airbus, considering flight trials of 
first A.300B high capacity transport aircraft 

A71-26921 

Concorde economic flight testing methods, 

discussing Blagnac flight simulator mobile cabin 
visualization and color TV terrain model 

A71-27608 

Flight tests of Boeing 747 aircraft and 

operational analysis for supersonic transport 

N71-22386 

Flight tests of Concorde prototypes, design 
modifications, and operational costs of 
supersonic aircraft 

N71-22387 

Theoretical analysis of jet mixing under influence 
of nonconstant pressure gradient 

fARL/HE-1271 N71-22503 

Accident investigations, flight control systems, 
and operational recordings for improved aircraft 
flight mechanics 

[ AGARD-CP-76-71 1 N71-23410 

Design modifications on short takeoff Bronco 

aircraft resulting from combat operations tests 

N71-23416 

Flight test evaluation of military aircraft low 
altitude high speed performance 

N71-23421 
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Beaqle B125 training aircraft handling tests 

C AiEE/963-PT-1 ] S71-23498 

Fllght-neasured base pressures froi sharp leading 
edge upper vertical fin of I- 15 aircraft 
coapared with wind tunnel data for turbulent 
flow at Bach noibers frow 1.5 to 5.0 
tNasa-TN-D-6348] H71-23922 

FLIGHT TRillllG 

Operational preparation and coBwissioninq of IL-62 
long distance jet aircraft, considering flight 
crew and naintenance personnel training at 
H.S.S.R. plant 

471-25256 

FLIGHT fEHICLES 

nonlinear self adjusting and variable structure 
autOBatic control systeas for piloted and 
pilotless flight vehicles, considering 
oscillations due to electric servosysteas 
nonlinear characteristics 


A71-26716 

Construction of leading edges of surfaces for 
aerial vehicles perforaing froi subsonic to 
above transonic speeds 

r»4SA-C&SB-XLA-014861 N71-23497 

FLOi CHABACTBRISTICS 

Flow patterns within centrifugal and aixed flow 
iapeller channel, exaaining velocity 
distributions, blade surface pressure and flow 
behavior 

[ASME PAPER 71-GT-41] A71-25974 

EguilibriuB air boundary layer flows at three 
diaensional stagnation points, discussing flow 
characteristics and real gas heat transfer 
paraaeters 

CAIAA PAPER 70-8091 A71-27582 

Windage tests of cylindrical and Lundcll- conical 
rotors in aabient air producing Reynolds nuabers 
up to 100,000 for high speed alternators 
rHASA-TH-X-678091 *71-23116 

FLOW DISTOSTIOI 

Ideal incoBpressible fluid flow around fixed 
obstacle near rectilinear wall, investigating 
plane aotion with profile couple aethod 

A71-26258 

Effects of wave inlet distortion at high and low 
flow rate on perforaance of axial flow 
coa pressor 

rC0FP/A-T0P.B0/TE-2Cl N7 1-22428 

FLOW DISTRIBOTIOH 

Tiae asyaptotic solutions for hypervelocity blunt 
body flow field with coupled nongray radiation, 
treating shock as discrete surface 
[AIAA PAPER 70-865] A71-25453 

Dnderexpanded transverse sonic jet-hypersonic 
stream three dinensional flowfield based on 
inviscid rotational flow model 

A71-25472 

Flow patterns within centrifugal and aixed flow 
iapeller channel, exaaining velocity 
distributions, blade surface pressure and flow 
behavior 

fASHE PAPER 71-GT-41] A71-25974 

Ideal incompressible fluid flow around fixed 
obstacle near rectilinear wall, investigating 
plane aotion with profile couple aethod 

A71-26258 

Lifting force of wing with rotating flap, deriving 
lift increase due to circulation redistribution 
at surface 


A71-27491 

Flow field model for steady asyametric vortex 
system shed from slender body of revolution in 
coning motion 

tAIAA PAPER 70-52] A71-275S2 

Exaaining solutions obtained from streaaline 
curvature method of calculating flow through 
turboaachines for several operating points of 
Rolls-Royce coapressor 

rCOED/A-TORBO/TR-19] N71-22294 

FLOW EQOATIOiS 

Laminar boundary layer equations for rotating 
plate with surface of arbitrary curvilinear 
shape, determining external flow pressure 
gradient leading to separation 

A71-27502 

Wnaerical solution of mixed supersonic and 
subsonic steady wake flows by tiae-dependent 
method 


N71-22674 


FLOW GEOHETHI 

Curvature effects on laainar and turbulent free 
jet boundary between irrotational flow and 
stagnant fluid, discussing pressure effects 

A71-25482 

Reattachaent angle of supersonic laminar aixed 
boundary layer, using revolution model with 
Reynolds number allowance 

A71-26194 

Finite-element potential flow modeling for 

predicting round lifting jet rolled up geometry 
and path convergent into cross-flowing 
mainstream as on FTOL or STOL aircraft 
rAD-718121] R71-23475 

FLOW BEAS0BEHB1T 

Two dimensional flow in radial turboaachine bladed 
impeller, comparing nuaerical solution based on 
potential theory with experimental results 
[ASME PAPER 71-GT-20] A71-25964 

Vortex shedding characteristics of circular 
cylinders at low Reynolds nuabers from 
experiment on tapered models wake structure 

A71-27220 

Unsteady flow aeasureaent around wing sections 
during rapid angle of attack variations, 
emphasizing helicopter rotor blades 

A71-27468 


FLOW REGOLATORS 

Flow control system design for blowdown wind 
tunnels and disturbance effects on regulating 
accuracy 

[NAL-TK-22] H71-22476 

PLOW STABILITY 

Baqnetically suspended laainar supersonic cone 
wake stability from hot wire fluctuation and 
spectral components aaplitude/phase aeasurements 

A71-25475 

Additional slot and flow fence effects on 
aerodynamic characteristics of single stage 
compressor blading 

[NASA-CR-72635] N71-21995 

FLOW THEORY 

Approxiaation of flow around jet flapped airfoil, 
discussing ground effect on lift coefficient 
increments 

A71-26314 

Throe discrrional turbulent boundary layer 

calculations, nsing two diaensional method based 
on turbulent energy equation empirical 
conversion into shear stress transport equation 

A71-26443 

Eamons spot theory extension for boundary layer 
flow on blunt bodies, deducing spot formation 
rate dependence on transition Reynolds and Bach 
nuabers 

A71-27557 

Ruaerical analysis of inviscid flow fields about 
pointed circular cone and conical wing-body 
configuration at various angles of attack 

N71-22667 

Numerical solution of aixed supersonic and 
subsonic steady wake flows by time-dependent 
aethod 

N71-22674 


FLOW VELOCITY 

Reynolds number effects on centrifugal compressor 
performance characteristics, discussing power 
losses in compressor, iapeller and diffuser 
stages and compressor adiabatic efficiency 
[ASHE PAPER 71-GT-25] A71-25967 

Three diaensional boundary layer flow and velocity 
profiles in mixed diffuser with equal angle 
walls 

[ASME PAPER 71-GT-40] A71-25973 

Condenser microphones aerodynamically induced 
noise, investigating acoustic pressure lower 
limit dependence on air flow velocity and 
turbulence 

A71-27063 

Quasi-three diaensional surface velocities and 
choking flow for turbomachine blade rows 
calculated by FORTRAN program 

rNASA-TN-D-6177] R71-23126 

Air flow velocity, altitude, fuel-air ratio, fuel 
flow velocity, and pressure effects on fuel 
temperature before and after prevaporization in 
ramjet engines 

[NASA-TT-F-13605] N71-24C53 
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FLOS VISDALIZATION 
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FLOB VISOALIZATION 

Hele-Shaw flow viscous tails from, airfoil, 
observing high Keynolds number trailing edge 
flow for separation and initiation of Kutta 
condition 

A71-26a47 

Schiieren visualization for supersonic annular 
fixed cascade and freon compressor wind tunnels, 
using vane holding cylinder devices 

A71-27717 

Schiieren and phase contrast methods of hypersonic 
flow visualization 

N71-22637 

Laminar boundary layer transition, separation and 
streamline direction on rotating helicopter 
blades 

r NASA'TN-D-6321 1 N71-23779 

Hind tunnel surface-flow visualization of delta 
wing shuttle configuration at Mach number of 7,4 
and several Reynolds numbers 

r NASA-TH-X-620361 N71-23953 

Surface flow photovisualization of straight wing 
orbiter and swept delta wing orbiter 
configurations at Mach 10.4 and several Reynolds 
numbers 

rNASA-TM-X-620331 N71-24001 

FLUID AMPLIFIERS 

High total temperature sensing probe using fluid 
oscillator concept for X-15 hypersonic aircraft 
rNASA-CR“1167721 N71-23250 

FLUID DYNAMICS 

Gas and fluid response to high intensity ruby 
laser beam 

fAD-717728] N71-22593 

FLUID FLOB 

Lift and particle displacement around lifting body 
with stream function as fluid motion equation 
integral 

A71-27577 

Laboratory experiment on flow of viscous fluid 
along traveling waves 

N71-22221 

FLUID JETS 

Breakup mechanism of liquid sheets and jets in 
supersonic gas stream, using spark 
photomicrographs and high speed movies 

A71-25471 

FLUIDICS 

Fluidic fuel control valve for uniform fuel 

distribution to gas turbine annular combustor, 
providing sufficient pressure drop at low fuel 
flow rates 

fASME PAPER 71-GT-441 A71-25977 

FLUORO COMPOUNDS 

Performance testing of f luor osilicone hydraulic 
fluid in hiah temperature supersonic aircraft 
piston pumps 

A71-27040 

FLUTTER 

Flutter suppression with dissipated energy reduced 
to quadratic form for cortrol surfaces 
rNASA-TN-D-61991 N71-23091 

FLUTTER ANALYSIS 

T tail flutter analysis, considering dihedral, 
angle of attack and aerodynamic force effects 

A71-25188 

Sweptback thin cantilever wing transonic flutter 
density and velocity coefficients, investigating 
engine pod shaped concentrated mass location 
effects 

A71-25189 

Wing-fuselaqe-tail interacting low speed flutter, 
considering mechanical tuning and aerodynamic 
interference couplings 

fAIAA PAPER 71-326] A71-25306 

Flutter analysis of clamped thin skew panels with 
midplane forces in supersonic flow, using 
Galerkin method 

A71-26766 

Flutter of buckled plate exposed to static 

pressure differential and streamwise applied in- 
plane load, comparing experimental results with 
stability boundary calculations 

A71-27584 

FLYING PLATFORMS 

Design and development of lunar escape system 
simulator for investigation of lunar escape 
problems and simplified manual guidance and 
control for lunar escape vehicles 


rNASA-TN-D-61111 H71-22590 

FOG 

Fog clearance from airport runways, discussing 
available techniques, economic aspects and 
importance for military operations 

A71-27247 

FOKKEH AIRCRAFT 

Hydraulically powered duplex input servos for 
flight control system of VFB-Fokker V/STOL 
fighter aircraft 

A71-26884 

Fatigue test equipment for evaluating Focker 
aircraft wing 

r NLR-TR-70008-L] N71-23157 

FORCE DISTRIBUTION 

High lift wing characteristics with/without 

additional devices, emphasizing lift control and 
load distribution 

A71-27476 

FORTRAN 

Quasi-three dimensional surface velocities and 
choking flow for turbomachine blade rows 
calculated by FORTRAN program 

r NASA-TN-D-6177 1 N71-23126 

FREE CONVECTION 

Combined free and forced laminar convective heat 
transfer to nonNewtonian fluids flowing in 
constant wall temperature vertical tubes and 
controlling parameter analysis 

N71-22702 

FREE FLIGHT 

Application of free flight ranges to high 
temperature gas dynamics 

N71-22633 

FREE FLIGHT TEST APPARATUS 

Free flight tests in hoovering and forward flight 
of V/STOL transport model with six wing-mounted 
lift fans 

r NASA-TN-D-6198 ] N71-22069 

FREE FLOB 

Loads induced on infinite aspect ratio wing by 
straight infinite free vortex in subsonic 
compressible freestream, using planar lifting 
surface theory 

A71-25474 

FREE JETS 

Curvature effects on laminar and turbulent free 
jet boundary between irrotational flow and 
stagnant fluid, discussing pressure effects 

A71-25482 

FREE VIBRATION 

Finite element method for free vibrations and 
random response of integrally-stiffened panel 
fLR-544 1 N71-24298 

FREQUENCY RESPONSE 

Power spectrum method for determining gust 

frequency response functions in dynamic aircraft 
design 

N71-23211 

FUEL CONSUMPTION 

Kalman linear least squares filtering applied to 
estimation of fuel quantity and rate for fighter 
aircraft 

rAD-717640] N71-21922 

FUEL CONTAMINATION 

Aircraft fuel tank nitrogen inerting, fire and 
explosion suppression for foreign particle 
contamination, sludge and lacquering reduction 
[ASME PAPER 71-GT-45] A71-25978 

Polyurethane foam effects on fuel cont amination 
during installation for fuel system fire and 
explosion protection 

TASME PAPER 71-GT-54] A71-25981 

FUEL CONTROL 

Fluidic fuel control valve for uniform fuel 

distribution to gas turbine annular combustor, 
providing sufficient pressure drop at low fuel 
flow rates 

fASME PAPER 71-GT-44] A71-25977 

FUEL FLOB 

Air flow velocity, altitude, fuel-air ratio, fuel 
flow velocity, and pressure effects on fuel 
temperature before and after prevaporization in 
ramjet engines 

rNASA-TT-F-13605] N71-24053 

FUEL FLOB REGULATORS 

Fluidic fuel control valve for uniform fuel 

distribution to gas turbine annular combustor, 
providing sufficient pressure drop at low fuel 


A-22 


SUBJECT IIDEX 


6&S TUBBIBES 


flow rates 

fASHE PAPER 71-GT-4a] A71-25977 

FUEL IMJECTIOM 

Low pressure drop fuel liquid injectors for jet 
enqine conbustors, using gas turbine vaporizer 
design 

TASHE PAPER 71-GT“38] A71-25972 

Supersonic coabustion, fuel injection, and 

recirculation in hydrogen hypersonic external 
coBbustion at flat plates and bodies of 
revolution 

rDLR-FB-70-64] H71-22129 

FUEL PUBPS 

High speed vane type lain enqine fuel puip for 
saall gas turbine engines 

fASHE PAPER 71-GT*241 A71-25966 

FUEL SISTEHS 

Soviet book on aircraft and rocket engines control 
autoaation, discussing nuclear power plant/fuel 
systeas design and control siaulation aetfaods 

A71-26403 

FUEL TIIKS 

Variable qeoaetry external fuel tanks for high 
perforaance aircraft with drag reduction upon 
fuel transfer 

fAIAA PAPER 71-395] A71-25271 

Aircraft fuel tank nitrogen inerting, fire and 
explosion suppression for foreign particle 
contaaination, sludge and lacquering reduction 
fASBE PAPER 71-GT-45] A71-25978 

FUEL VALVES 

Fluidic fuel control valve for unifora fuel 

distribution to gas turbine annular coabustor, 
providing sufficient pressure drop at low fuel 
flow rates 

fASBE PAPER 71-GT-44] A71-25977 

FUSELAGES 

Representative Thornel fiber aircraft fuselage 
coaponent nondestructive testing and repair, and 
Thornel fiber, polysulfone and polyaaide-iaide 
coaposites fabrication and evaluation 

A71-25427 

Prototype graphite fiber/plastic fuselage 
coaponent design, test and perforaance 
prediction, using structural analysis lethods 

A71-25428 

Cruising flight range as f-unction of 
supersonic/subsonic transport fuselage 
qeoaetrical paraaeters 

A71-27494 


G 


GAS BAGS 


Cargo airship standard ataosphere operation nodes, 
discussing long range gas capacity and short 
range applications for large coapact loads 

A71-26309 

GAS CHROfiATOGBAPHV 

Conference on propulsion and energetics techniques 
for diagnosing high velocity flows 
c AGAFD-CP-38 ] *71-22626 

GAS DEISITI 

Viscous flow in supersonic de Laval nozzle, 
aeasuring gas density and rotational 
teaperatures by electron bean techniques 
[AIAA PAPER 70-810] A71-27555 

GAS DTBAHICS 

Canadian research on aerospace sciences and 
engineering, gas and plasaa dynaaics, and 
related topics 

*71-22515 

Gas and fluid response to high intensity ruby 
laser beaa 

t AD-717728] *71-22593 

Application of free flight ranges to high 
teaperature gas dynaaics 


GAS FLOV 


*71-22633 


Initially spherical liquid droplet transient 
response under surface tension accelerated by 
external gas flow 

fAIAA PAPER 71-393] A71-25355 

Analysis of supersonic and hypersonic flow of 

inviscid ideal gas over conical wings with sharp 
leading edges and attached shock waves by three 
diaensional aethod of characteristics 
r*ASA-CR-1738] *71-22672 


GAS GEHERATOBS 

Jet fuel starter, describing saall gas turbine for 
starter, providing sufficient pressurized gas 
flow to rotate aain engine 

[ASHE PAPER 71-GT-43] A71-25976 

Gas generators as vertical takeoff aircraft energy 
sources to operate lift fans or helicopter 
rotary wings 

*71-22194 

Two variations of gas generator aethod to 
calculate thrust of afterburning turbofan 
engines installed in F-111A aircraft 
C *ASA-T*-D-6297] *71-22614 

GAS LASERS 

High teaperature aerodynaaics with electroaagnetic 
radiation, considering thermally radiating shock 
layers, electric arc driven wind tunnels and gas 
dynamic lasers 

A71-27277 

GAS STBEAB5 

Breakup aechanisa of liquid sheets and jets in 
supersonic gas stream, using spark 
photomicrographs and high speed movies 

A71-25471 

GAS TBAWSPOBT 

Gas generators as vertical takeoff aircraft energy 
sources to operate lift fans or helicopter 
rotary wings 

*71-22194 

GAS TURBINE ERGINES 

High speed vane type aain enqine fuel puap for 
saall gas turbine engines 

(ASHE PAPES 71-GT-24] A71-25966 

Jet fuel starter, describing small gas turbine for 
starter, providing sufficient pressurized gas 
flow to rotate aain engine 

[ASHE PAPER 71-GT-43] A71-25976 

Hetal matrix composite fabrication procedures for 
gas turbine engine fan blades, stressing 
diffusion bonding process susceptibility to 
blades voluae producibility 

[ASHE PAPER 71-GT-46] A71-25979 

Resin matrix composite airfoils in gas turbine 
engines, considering perforaance, fabrication 
and cost 

riSBE PAPER 71-GT-47] A71-25980 

Lightweight high perforaance regenerative ga« 
turbine designs for aircraft propulsion, 
comparing various compressor, turbine, coabustor 
and ^recuperator arrangements 

[ASHE PAPER 71-GT-67] A71-25983 

Gas turbine engine coabustor stability dynamic 
Bodel, representing preaixing and coibustion 
chambers as Helmholtz resonators for stability 
criteria derivation 

[ASHE PAPER 71-GT-73] A71-25987 

Aircraft gas turbine condition analysis 

instrumentation used for status diagnosis of 
naval turbine engines, discussing sensor and 
electronic data interpretation progress 
[ASHE PAPER 71-GT-86] A71-25994 

Gas field nonuniforiity as function of turbine 
engine combustion chamber design parameters, 
discussing hot tube circuaferential holes total 
area effect 

A71-27501 

Reguireaents analysis of airbreathing gas turbine 
engines for shuttle vehicles 

f *ASA-TH-X-67806 ] *71-23764 

GAS TURBINES 

Low alloy steels and superalloys inertia welding 
in gas turbine field, discussing aicrostructure 
tensile strength and stress rupture 
[ASHE PAPER 71-GT-21] A71-25965 

High subsonic flow two diaensional turbine cascade 
design by approximate hodograph method, noting 
pressure distribution aeasureaents 
[ASHE PAPER 71-GT-34] A71-25971 

Low pressure drop fuel liquid injectors for jet 
enqine coabustors, using gas turbine vaporizer 
design 

fASHE PAPER 71-GT-38] A71-,25972 

Low cost short life gas turbine design based on 
parametric perforaance and coaponent selection, 
outlining turbojet production 

[ASHE PAPER 71-GT-69] A71-25994 

Standard equipaent and procedures for aircraft gas 
turbine engine exhaust saoke aeasureaent 
[ASHE PAPER 71-6T-88] A71-2*^995 
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GEODETIC SORVETS 


SOBJECT INDEX 


Steady transonic flow through tvo diaensional gas 
turbine cascades predicted with time dependent 
formulation of flow equations, qivinq airfoil 
surface pressure distributions 

[&SME PAPEP 71-GT-89] A71-25996 

Friction ooints, and oil system of aviation qas 
turbine <^naines 

rAD-717835] S71-22011 

Benzene evanoration rate determined from flat 

plate film boilina under hiqh temperature air 
flow with application to qas turbine air 
pollution reduction 

rDLR'FB-70*581 N71-22072 

Conference on hiqh temperature turbines detailinq 
effect of film coolinq on blade profile loss 
r NASA-Tn-X-67123] N71-22699 

GEODETIC SORTEYS 

Airport geodetic control stations, discussinq 
obstruction chartinq proqram 

A71-27537 


GLASS FIBERS 

Glass fiber reinforced plastics aerospace 
applications covering radomes, dielectric 
panels, aircraft ducting, secondary structures, 
furnishings, mouldings and tooling 

A71-25652 

Glass fiber rotor blades design with longitudinal 
pressure tappings for cascade wind tunnel and 
turbomachinery flow research applications 

A71-26316 


GLIDE PATHS 

Aircraft approach and landing under low altitude 
wind shear conditions, discussinq flying hazards 
and glide path correction procedures 

A71-26364 


GLIDERS 

Sailplanes tail load static derivation for 

instantaneous unchecked longitudinal maneuver, 
considering aperiodic response 

A71-264Q6 

Sailplanes control, deriving incremental 

aerodynamic load on horizontal tail produced by 
instantaneous elevator deflection 

A71-26487 


GRADIENTS 

Wind gradient effect on flight characteristics 
during aircraft landing approach, particularly 
path deviation 

A71-25194 


GRAPHITE 

Prototype graphite fiber/plastic fuselage 
component design, test and performance 
prediction, using structural analysis methods 

A71-25428 

Air Force development programs with graphite 
reinforced composites, discussinq matrix 
materials and cost and weight savings 
fASME PAPER 71-DE-131 A71-27323 

Graphite-epoxy composite skins for commercial 
aircraft flight spoiler, discussing multiangle 
ply design and fabrication 

A71-27413 

Ti, B and graphite fiber composites application to 
aircraft design, discussinq mechanical 
properties and market competition 

A71-27676 


GRAPHS (CHARTS) 

Predicting aerodynamic characteristics of arrow, 
delta, and diamond wing platforms using 
Prandtl-Glauert transformation 

r NASA-TN-D-62431 N71-21973 

Effect of engine position and high lift devices on 
aerodynamic characteristics of external flow, 
let flap STOL model - graphs 

r NASA-TN-D-62221 N71-23124 

Estimating unsteady pressure distributions in T 
tail configuration from measured distribution 
and theory 

r NLP-TR-68048-L1 N71-23131 

Performance test of single stage turbine with low 
solidity tandem rotor blade assembly 
r NA5A-CR-18031 N71-23132 

Low subsonic longitudinal aerodynamic 

characteristics of twin body space shuttle 
booster configuration using low turbulence 
pressure tunnel - graphs 

r NASA-T«-X-2162] N71-23135 

GROUND CREWS 

Operational preparation and commissioning of IL-62 


long distance jet aircraft, considering flight 
crew and maintenance personnel trainina at 
O.S.S.R. plant 

A71-25256 

GROUND EFFECT 

Approximation of flow around jet flapped airfoil, 
discussing ground effect on lift coefficient 
increments 

A71-26314 

GROUND EFFECT MACHINES 

High speed tracked air cushion vehicles dynamic 
interactions with guideways, considering model 
of lamped double-sprung vehicle masses traveling 
in tandem along simply supported beams 
fAIAA PAPER 71-386] A71-25350 

Numerical analysis of dynamic and thermodynamic 
state of plenum-type air-cushion vehicle to 
determine heave response and control system 
operating characteristics 

t NASA-TN-D-6257] N71-22589 

Wind tunnel study of augmented ram-wing vehicle 
with various blowing arrangements 
fPB-189425] N71-23283 

GROUND HANDLING 

Beagle B125 training aircraft handling tests 

r AAEE/963-PT-1 ] N71-23498 

GROUND OPERATIONAL SUPPORT SYSTEM 

Bare base shelter/hangar expandable structures for 
rapid worldwide Tactical Fighter Organization 
deployment, noting foam and honeycomb 
fabrication 

fAIAA PAPER 71-398] A71-25274 

GUIDANCE (MOTION) 

High speed tracked air cushion vehicles dynamic 
interactions with guideways, considering model 
of lumped double-sprung vehicle masses traveling 
in tandem along simply supported beams 
fAIAA PAPER 71-386] A71-25350 

Quasi-optimal proportional navigation, deriving 
feedback guidance laws for interceptor 
aerodynamically controlled missiles 

A71-26409 

Simplified linear guidance and control for keeping 
trajectory deviations minimal 

[AD-717567] N71-21915 

GUST ALLEVIATORS 

Automatic gust alleviation system employing 

inertial sensors and feedback devices with wing 
flaps and elevators, considering linkage 
control, noninteracting control and split 
control 

A71-25195 

Analysis of effects of spanwise variations of gust 
velocity in isotropic turbulence on 
vane-controlled gust alleviation system 
r NASA-TN-D-6126] N71-22068 

GUST LOADS 

Measurement of force and pressure fluctuations on 
airfoils during transverse and streamwise gust 
flows 

r COED/A-TORBO/TR-21 ] N71-22374 

GUSTS 

Power spectrum method for determining gust 

frequency response functions in dynamic aircraft 
design 

N71-23211 

GYRO HORIZONS 

Inertial navigation system consisting of gyro 
horizon compass, directional gyro and computer, 
considering errors due to compass vibrations 

A71-27169 

GYROCOMPASSES 

Inertial navigation system consisting of gyro 
horizon compass, directional gyro and computer, 
considering errors due to compass vibrations 

A71-27169 


H 

HAIL 

Technology review on electric automobiles, and 
modified T-33 aircraft system for pyrotechnic 
hail suppression seeding 

r DME/NAE-1970/4/1 N71-22198 

Modified T-33 aircraft system for pyrotechnic hail 
suppression seeding 

N71-22200 

HALL EFFECT 

Measurement of macroscopic aerodynamic quantities 
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SUBJECT IfDEI 


BOKSICOBB STBUCTOBES 


in plasna jets prodaced by electrothermal and 
hall current accelerators 

H71-22639 

BiBG&BS 

Bare base shelter /hangar expandable structures for 
rapid worldwide Tactical Fighter Organization 
deployment, noting foam and honeycomb 
fabrication 

tllAA PiPEE 71-3981 A71-25274 

B&BDSBIV6 

Baterial properties, impregnation, shaping, 
hardening and structural design in mass 
production of reinforced laminates for aircraft 
construction 

171-26954 

BiKBOBIC OSCILLITIOV 

Airfoils unsteady stall by testing two dimensional 
model in harmonic pitching oscillation for 
helicopter rotor blades characteristics 

A71-27609 

HABKEfi SIODELET AISCSAFT 

Operational performance of Hawker Siddeley 

aircraft automatic flight approach and landing 
control system 

H71-23414 

BEAT FLOl 

Beat flux sensor adapted for mounting on aircraft 
or spacecraft to measure aerodynamic heat flux 
inflow to aircraft skin 

[NASA-CASE-XFR-038021 H71-23085 

BEAT BESISTABT ALLOTS 

Super alloy dispersion strengthened and fused 
slurry silicide coatings for aircraft gas 
turbine engines and space shuttle heat shields 

A71-25555 

Low alloy steels and superalloys inertia welding 
in gas turbine field, discussing microstructure 
tensile strength and stress rupture 
[ASHE PAPER 71-GT-211 A71-25965 

BEAT TRABSFEB 

Equilibrium air boundary layer flows at three 
dimensional stagnation points, discussing flow 
characteristics and real gas heat transfer 
parameters 

[AIAA PAPER 70-8091 A71-27582 

BEAT TSABSFEB COSFFICZEITS 

Conference on high temperature turbines detailing 
effect of film cooling on blade profile loss 
rKASA-TH-X-671231 H71-22699 

HELICOPTER DESI6I 

Stability analysis and design optimization with 
dynamics and aeroelastics constraints for 
helicopter rotor blade minimum weight with 
bending torsion flutter and favorable frequency 
placements 

[AIAA PAPER 71-3881 A71-25352 

Helicopter auxiliary power unit /APO/ life cycle 
cost computation 

A71-26679 

BELXCOPTSR EBGIHSS 

Helicopter jet propulsion systems, considering 
turbocompressors, gas generators, turbine air 
jet systems, pulsed jet engines, ramjet engines 
and rocket engines 

A71-25259 

Investigation of helicopter jet engine flameout 
due to ingestion of snow and ice 
[BFC-118931 N71-21927 

HELICOPTER PROPELLER DBITE 

Laminar boundary layer transition, separation and 
streamline direction on rotating helicopter 
blades 

[NASA-TN-D-63211 B71-23779 

HELICOPTERS 

Hutual aerodynamic effects of SB-1 helicopters 
during simultaneous takeoff and landing, 
determining minimum distances between 
helicopters 

A71-26953 

Helicopter operation as cranes and for external 
load transportation, discussing operational and 
economic aspects 

A71-27142 

Conference proceedings on vertical takeoff 
aircraft technology, noting tandem wing 
aircraft, tilt wing aircraft, helicopters, lift 
fans, and jet engines 

[DLR-HITT-70-15] H71-22186 


Normal and compound helicopters to be used as 

short haul aircraft in view of burden on today's 
air traffic control 

H71-22189 ' 

HIGH ALTITUDE EITIBOIHEITS 

Parachutes for low density atmospheres, describing 
low and high altitude test results 
[AIAA PAPER 70-1164] A71-25525 

HIGH ASPECT RATIO 

Three dimensional jet flapped wing matched 

asymptotic expansion solution for high aspect 
ratios based on thin airfoil theory assuming 
inviscid and incompressible flow 

A71-27217 

High aspect ratio planing surface gliding on 
infinitely deep, incompressible, inviscid, and 
gravity-free fluid 

[AD-717667] H71-22345 

HIGH SPEED 

High speed tracked air cushion vehicles dynamic 
interactions with guideways, considering model 
of lumped double- sprung vehicle masses traveling 
in tandem along simply supported beams 
[AIAA PAPER 71-386] A71-25350 

Flight test evaluation of military aircraft low 
altitude high speed performance 

H71-23421 

HIGH STREEGTH ALLOTS 

Tungsten reinforced oxidation resistant columbium 
alloys with operating temperature above 2000 P 
for use in gas turbine engines 

[AD-717969] H71-23673 

HIGH STBEBGTH STEELS 

Optical holographic interferometry for radial 
microcracks detection from bolt holes in high 
strength aircraft steel 

[ASHE PAPER 71-HET-C] A71-27312 

HIGH TEHPERATORE 

Application of free flight ranges to high 
temperature gas dynamics 

* R71-22633 

High total temperature sensing probe using fluid 
oscillator concept for X-15 hypersonic aircraft 
[ NASA-CR-116772] H71-23250 

HIGH TEHPEBATURE AIR 

High temperature aerodynamics with electromagnetic 
radiation, considering thorisdlly radiating shock 
layers, electric arc driven wind tunnels and gas 
dynamic lasers 

A71-27277 

HIGH TEHPSRATUBE BBSBABCH 

Conference on high temperature turbines detailing 
effect of film cooling on blade profile loss 
r HASA-TH-X-67123] N71-22699 

HIGH TEBPERATURE TESTS 

Performance testing of f luorosilicone hydraulic 
fluid in high temperature supersonic aircraft 
piston pumps 

A71-27040 

H0D06BAPBS 

High subsonic flow two dimensional turbine cascade 
design by approximate bodograph method, noting 
pressure distribution measurements 
[ASHE PAPER 71-GT-34] A71-25971 

H0L06RAPBT 

Asymmetric three dimensional aerodynamic density 
fields from holographic interferograms, applying 
to supersonic flow from free jet 

A71-26802 

Pulsed laser holographic applications to aerospace 
components nondestructive testing, inspecting 
electron beam welds and internal structural 
flaws 

[ASHE PAPER 71-GT-74] A71-25988 

Surface strain measurements in turbine blades by 
time average holographic interferometry, 
reviewing resonant modes and holographic fringe 
patterns 

[ASHE PAPER 71-GT-84] A71-25992 

Optical holographic interferometry for cadial 
microcracks detection from bolt holes in high 
strength aircraft steel 

[ASHE PAPER 71-HET-C] A71-27312 

BOHETCOHB STRUCTURES 

Boron-epoxy structural skins design for F-14 

honeycomb horizontal stabilizer, using computer 
program 

A71-25420 


A-25 


HS-748 AIRCRAFT 


SUBJECT INDEX 


HS-748 AIRCRAFT 

Landing accidents investigations for Hawker 
Siddelev 748 aircrafts with performance 
measurements on rough surfaces 

N71-23417 

BOHAN FACTORS ENGINEERING 

Transfer functions in modelling human pilot and 
dynamic structural aircraft responses 
f AGARD-H-580-71 ] H71-23210 

Human factors and safety reguirements in aircraft 
design 

N71-23423 

Human factors and control system failures in let 
upsets during turbulence encounters 

N71-23424 

Flying safety factors in close to ground 
operational design of XH-51 helicopter 

N71-23430 

Identification and control of aeromedical factors 
associated with aircraft noise and acoustic 
measurements during C-141 operational missions 
rAD-7180971 N71-23748 

HYBRID COHPOTERS 

Complex real time hybrid computer simulator for 
captive two blade rotor platform dynamic problem 
solving 

A71-25847 

Six degree of freedom hybrid digital computer 

• program for complex flight control and 
associated mode logic design and training 

A71-25852 

HYDRAULIC FLUIDS 

Performance testing of f luorosil icone hydraulic 
fluid in high temperature supersonic aircraft 
piston pumps 

A71-27040 

HYDROCARBON FUELS 

Evaluation of Agua-Glo free water detector for use 
in measuring undissolved water in hydrocarbon 
fuels 

rAD-7184181 N71-23438 

HYDRODYNAMICS 

Unsteady hydrodynamic loads 
hydrofoil 
rAD-7179531 
HYDROFOILS 

Unsteady hydrodynamic loads 
hydrofoil 
r AD-717953 1 
HYDROGEN FUELS 

Supersonic combustion, fuel 
recirculation in hydrogen 
combustion at flat plates 
revolution 

rDLR-FB-70-641 N71-22129 

HYPERBOLIC FUNCTIONS 

Time dependent asymptotic solution for transonic 
flows in hyperbolic nozzle and turbine cascades 
with oblique shock 

fASME PAPER 71-GT-42] A71-25975 

HYPERSONIC FLIGHT 

Shock interaction effects on flapped delta wing at 
hypersonic speed, presenting method for 
estimating reflected expansion wave impingement 
boundaries and resulting aerodynamic 
coefficients 

A71-27598 

HYPERSONIC FLOW 

Underexpanded transverse sonic jet-hypersonic 
stream three dimensional flowfield based on 
inviscid rotational flow model 

A71-25472 

Reentry vehicles configuration lift and drag 
coefficients in hypersonic flow from pressure 
distribution and balance measurements, comparing 
with isolated cone data 

A71-25487 

Small surface curvature effect on unsteady 
hypersonic flow over thin oscillating wedge, 
using perturbation theory 

A71-26197 

Thin delta wing in hypersonic inviscid flow at 
small angles of attack, calculating motion 
equations and boundary conditions at small 
perturbations 

A71-27330 

Schlieren and phase contrast methods of hypersonic 
flow visualization 


on two dimensional 

N71-23591 

on two dimensional 

N71-23591 

injection, and 
hypersonic external 
and bodies of 


N71-22637 


Analysis of supersonic and hypersonic flow of 

inviscid ideal gas over conical wings with sharp 
leading edges and attached shock waves by three 
dimensional method of characteristics 
tNASA-CR-1738] N71-22672 

Hypersonic wind tunnel test on conical and ogival 
nosed static pressure probes 

[ARL/A-327] N71-23778 

Bind tunnel surface-flow visualization of delta 
wing shuttle configuration at Mach number of 7.4 
and several Reynolds numbers 

[NASA-TH-X-62036 3 N71-23953 

HYPERSONIC HEAT TRANSFER 

Enthalpy and wall heat flux calculations for 
stagnation region aft of blunt axisymmetric 
bodies in hypersonic axial flow 

[AD-7174181 N71-22087 

HYPERSONIC INLETS 

Use of gun tunnel as low temperature test facility 
for hypersonic intake research 

N71-22635 

HYPERSONIC SPEED 

Effect of heat conduction of material on 

temperature distribution in vicinity of wing 
leading edge in hypersonic flight 

[REPT-6901] N71-22494 

Hind tunnel investigation of hypersonic transport 
model aerodynamic characteristics at Mach 
numbers to 6 - graphs 

[ NASA-TN-D-6191 1 N71-23127 

HYPERSONIC VEHICLES 

Hypersonic cruise vehicles viscous interactions 
areas, examining compression corners, shock 
interactions, laminar and turbulent flow, 
boundary layer separation, etc 

[AIAA PAPER 70-7811 A71-27551 

Engineering design analysis of hydrogen cooled 
structural panels for application to hypersonic 
aircra ft 

r NASA-CR-16501 N71-22625 

HYPERSONIC HAKES 


Hypersonic wakes of two dimensional slender wedges 
and flat plate, testing stability in transition 
region in wind tunnel 

A71-27661 


HYPBFVELOCITY FLOH 

Time asymptotic solutions for hypervelocity blunt 
body flow field with coupled nongray radiation, 
treating shock as discrete surface 
[AIAA PAPER 70-8651 A71-26453 

HYPERVELOCITY HIND TUNNELS 

Pressure orifices inclination in low density flow 
from experiments with cooled flat plate model in 
hypersonic low density wind tunnel 

A71-25490 

Isentropic-compression tube techniques producing 
hypersonic flow in wind tunnels including 
isentropic flow and free-piston shock tube modes 

fAD-717727] N71-22158 

Fabrication and tests of C02 flat plate models in 
He hypersonic wind tunnel 

r SC-CR-69-3215 1 N71-23228 

Effects of flow containing dust on results of 
hypersonic wind tunnel experiments 
[NASA-TT-F-135291 N71-23702 


I 


IDEAL FLUIDS 

Ideal incompressible fluid flow around fixed 
obstacle near rectilinear wall, investigating 
plane motion with profile couple method 

A71-26258 

Three dimensional incompressible flow about 

slender foil in perfect fluid, stressing vortex 
field effect 

A71-27477 


IDEAL GAS 

Steady supersonic isoenergetic flow of thermally 
and calorically perfect gas past circular cones 
at zero angle of attack, using dimensional 
perturbation method 

A71-26939 


IL-62 AIRCRAFT 

Operational preparation and commissioning of IL-62 
long distance jet aircraft, considering flight 
crew and maintenance personnel training at 
U.S.S.E. plant 

A71-25256 
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SUBJECT IHDEX 


IHTBHFEB08ETRI 


Flight and operation of IL-62 long distance let 
aircraft, considering flight crew conposition 
and training, passenger and cargo handling and 
refueling 

i71-25260 


ILIOSHII IIBCBIPT 

Flexible rnnway surfaces classification by LCN 
■ethod, calculating for Ilyushin aircraft 

A71-26201 


IHPICT LOADS 

Analysis of noraal accelerations through center of 
gravity of aircraft due to landing iapacts and 
ground operations associated with taxi, takeoff, 
and landing 

rNASA-T*-D“6124l H71-22620 

I8PELLSBS 

Flow variation effect on velocity and flow angle 
distribution at exit of shrouded radial flow 
iapeller with backward swept blades, using 
streaaline curvature aethod 

[ASHE PAPER 71-GT-15 3 A7V25961 

Iapeller blade loading vorticity on streaa surface 
of revolution for aixed flow coapressor, using 
annular cascade theory 

[ASHE PAPER 71-GT-17] A71-25962 

Two diaensional flow in radial turboaachine bladed 
iapeller, coaparing nuaerical solution based on 
potential theory with experimental results 
[ASHE PAPER 71-GT-20] A71-25964 

IBPBEGHATIIG 

Material properties, iapregnation, shaping, 
hardening and structural design in aass 
production of reinforced laainates for aircraft 
construction 

A71-26954 


II-FLIGHT BOIITOBIIG 

Low-inertia flow-direction vane static and dynaaic 
wind tunnel tests at subsonic and supersonic 
speeds for in-flight aeasureaent of bust 
velocities 

[HASA-TH-D-6193] H71-23115 

Airborne eguipaent for approach path control on 
reduced noise trajectories in Boeing transport 
aircraft traffic 


IICOHPRESSIBLE FLOW 


B71-23425 


Prandtl first order boundary layer eguations for 
two diaensional laainar incoapressihle flow past 
circulation controlled circular lifting rotor 

A71-25494 


Three diaensional incoapressible flow about 

slender foil in perfect fluid, stressing vortex 
field effect 


A71-27477 

Quasi-axisyaaetric and superposed fine fluctuating 
structure of ideal incoapressible vortex flows 
in axial flow turbines, assuaing infinite autual 
blade proxiaity 

A71-27714 

Honlinear liait rotation velocity and circulation 
induced by wheel in axial flow turboaachine for 
incoapressible ideal fluid, using iterative 
nuaerical algoritha 

A71-27715 

Graphical coaputer siaulation of incoapressible 
flow about airfoil 

[TB-71-21 B71-22149 

IBCOflPSESSlBLB FLUIDS 

Ideal incoapressible fluid flow around fixed 
obstacle near rectilinear wall, investigating 
plane action with profile couple aethod 

A71-26258 

IIDBPBIDEVT TABIABLES 

Equation error approach to paraaeter 

identification in third order pitch plane 
dynaaics for high perforaance aerodynaaically 
controlled aerospace vehicle 

A71-26418 

IIDBXES (DOCUHEITATIOB) 

Tabulation of B-57 aerial cloud photography of 
tropical convection systeas for 11 to 28 July 
1969 with flight path over Barbados Islands 
r ESSA-TH-EBLTH-BOMAP-I ] B71-23746 

IVERTIA PRIBCIPLB 

Jet engine coaponents inertia welding, discussing 
process, equipment, low weight-cost advantage 
and aechanical properties reproducibility 
[ASHE PAPER 71-GT-333 A71-25970 


IBEBTIAL BATIGATIOW 

Inertial navigation system consisting of gyro 
horizon compass, directional gyro and computer, 
considering errors due to compass vibrations 

A71-27169 

IRFLATABLE STRUCTUBES 

Design, fabrication and static testing of attached 
inflatable decelerator models for supersonic 
wind tunnel evaluation 

[KASA-CR-1118311 K71-22538 

Buaerical analysis of influence coefficients, 
natural frequencies, and node shapes of 
vibration of triangular inflatable wing 

N71-22666 

Steady state inflated shape and included volume of 
24 and 30 gore flat circular, extended skirt, 
porous ring slot, and porous ribbon parachutes 
rAD-718808] H71-23387 

IVFLATIS6 

Inflation of initially spherical balloon of 

elastic rubber-like material, discussing tensile 
instability 

A71-25445 

IRFEABED IRSPECTIOR 

Traversing Infrared Inspection System for C-5 
aircraft fail-safe strap panels of bonded Ti-Al 
laainates, discussing design and application 
[ASHE PAPER 71-DE-37] A71-27327 

IRGESTIOR (ERGIRBS) 

Investioation of helicopter jet engine flameout 
due to ingestion of snow and ice 
[RBC-118933 N71-21927 

IRJBCTORS 

Low pressure drop fuel liquid injectors for jet 
engine coabustors, using gas turbine vaporizer 
design 

[ASHE PAPER 71-GT-38] A71-25972 

IRLET FLOW 

Three diaensional boundary layer flow and velocity 
profiles in nixed diffuser with equal angle 
walls 

[ASHE PAPER 71-GT-40] A71-25973 

Quasi-three diaensional surface velocities and 
choking flow for turbomachine blade rows 
calculated by FORTRAN program 

f RASA-TR-D-61773 H71-23126 

IRSPECTIOR 

Determination of inspection intervals and nature 
of inspections for safe and economical operation 
of aircraft structures 

[FFA-120] R71-22431 

IRSTRUHERT APPROACH 

Index of standard instrument approach procedures 
for domestic and foreign airports 

N71-23233 

Operational perforaance of Hawker Siddeley 

aircraft autoaatic flight approach and landing 
control system 

N71-23414 

IRSTBUHERT ERRORS 

Bodulation cancellation altimeter error analysis 
and perforaance optiaization 

A71-27437 

IISTBUBBIT LAIDIR6 STSTEHS 

Radio frequency interference monitoring for 

instrument landing system in autoaatic landing 
[BAE-TR-700761 R71-23356 

Landing systems signal reflection interference on 
correlation protected instrument landing system 
beams 

(RAE-TR-701413 N71-23361 

IRTEBFACIAL TERSIOI 

Initially spherical liquid droplet transient 
response under surface tension accelerated by 
external gas flow 

[AIAA PAPER 71-393] A71-25355 

IRTBRFBBBRCE 

Methods for predicting speech interference within 
cockpits of fixed wing and rotary wing aircraft 
[AD-718098] H71-»^528 

IRTEBFERBICE LIFT 

Collocation method predicting oscillatory subsonic 
pressure distributions on interfering parallel 
lifting surfaces, considering approach acre 
economical than finite element method 
[AIAA PAPER 71-329] A71-25309 

IRTSBFEROBBTRT 

Asyaaetric three diaensional aerodynamic density 
fields from holographic interf erograms, applying 
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INTERNAL COHBUSTIOH ENGINES 


SUBJECT INDEX 


to supersonic flow from free jet 

A71-25802 

Surface strain measurements in turbine blades by 
time average holoaraphic interferometry, 
reviewina resonant modes and holographic fringe 
patterns 

fASME PAPER 71-GT*84] A71-25992 

Optical holographic intei. ferouietry for radial 
microcracks detection from bolt holes in hiah 
strength aircraft steel 

fASME PAPER 71-MET-Cl A71-27312 

INTERNAL COHBUSTIOH ENGINES 

One dimensional flow models of internal combustion 
engine exhaust silencers in noisy systems 

A71-25180 

INTERNATIONAL COOPERATION 

US cooperation with ESRO UHF satellite system 
development for air traffic control in Europe 
f NASA-TT“F- T3651 1 N71-23967 

IB?ARIANCB 

Aircraft longitudinal coordinates invariance 
relative to atmospheric disturbances, giving 
simultaneous thrust variation, rudder deflection 
and flap deflection control rules 

A71-27339 


IN?ISCID PLO« 

Steady three dimensional subsonic nonviscous flow 
through turboraachine with arbitrary hub and 
shroud shapes and finite blade number, using 
iterative blade to blade procedure 
fASME PAPER 71-GT-21 A71-25948 

Thin delta wing in hypersonic inviscid flow at 
small angles of attack, calculating motion 
eguations and boundary conditions at small 
perturbations 

A71-27330 

Application of integral relations to inviscid 
supercritical flow over symmetric airfoils at 
zero angle of attack 

fAD-7173391 N71-22098 

Numerical analysis of inviscid flow fields about 
pointed circular cone and conical wing-body 
configuration at various angles of attack 

N71-22667 

Asymptotic solution of low frequency wing 

oscillations in transonic shockless adiabatic 
inviscid gas flow based on complete 
approximation 

N71-23193 


ISENTROPIC PROCESSES 

Isent ropic-compression tube techniques producing 
hypersonic flow in wind tunnels including 
isentropic flow and free-piston shock tube modes 
fAD-717727] N71-22158 

ISOENERGETIC PROCESSES 

Steady supersonic isoenergetic flow of thermally 
and calorically perfect gas past circular cones 
at zero angle of attack, using dimensional 
perturbation method 

A71-26939 


ISOTROPIC TURBULENCE 

Analysis of effects of spanwise variations of gust 
velocity in isotropic turbulence on 
vane-controlled gust alleviation system 
fNASA-TN-D-6126 ] N71-22068 

ISRAEL 

Planning for Boeing 747 aircraft integration into 
Israel airline operations 

N71-22388 

Integrated systems approach for developing 
requirements of increased civil aviation in 
Israel 


N71-22391 


J 

J-57 ENGINE 

Structure constant of -jet exhaust turbulence of 
J-*j7 with afterburner by laser beam probing 
compared with scintillation and hot-wire 
anemometer measurements 

A71-26304 

J-85 ENGINE 

Hind tunnel tests for instantaneous and dynamic 
analysis of effects of time-variant distortions 
produced in supersonic inlet on J85-GE-13 
turboget engine 

r NASA-TM-X-67821 1 N71-23927 


JET AIRCRAFT 

Jet aircraft airworthiness standards, discussing 
airline fleet maintenance resources, inspection 
systems and future requirements 

A71-26308 

JET AIRCRAFT NOISE 

Development and description of basic descriptors 
used to analyze jet engine noise, aircraft 
noise, and noise level of airports 

N71-21980 

Noise characteristics of circular double jet 
issuing from 3 cm and 6 cm diameter nozzles 
compared with those of single jet 
rNAL-TR-2121 N71-22469 

Determination of low speed jet noise from fan 
engine for simulated nacelle configuration 
fNASA-TN-D-63141 N71-23134 

Identification and control of aeronedical factors 
associated with aircraft noise and acoustic 
measurements during C-141 operational missions 
r AD-718097] N71-23748 

Jet noise contribution to far field sound from 
1.03 meter diameter fan determined for two 
simulated nacelle configurations 

r NASA-TM-X-67825 ] N71-24C09 

JET BOUNDARIES 

Curvature effects on laminar and turbulent free 
jet boundary between irrotational flow and 
stagnant fluid, discussing pressure effects 

A71-25482 

Plane and circular turbulent jet boundary layer 
expansion in slipstream, comparing analytical 
with experimental results 

A71-27505 


JET ENGINE FUELS 

Jet fuel starter, describing small gas turbine for 
starter, providing sufficient pressurized gas 
flow to rotate main engine 

fASME PAPER 71-GT-43] A71-25976 

Jet fuels deoxygenation effects on steels antiwear 
properties and critical loading under 
vibrational and gliding friction 

A71-27662 

Tests of jet engine fuels to determine effects of 
sloshing and vibration in aircraft fuel tanks on 
flammability hazards 

[AD-718091] N71-23805 

JET ENGINES 

Jet engine components inertia welding, discussing 
process, equipment, low weight-cost advantage 
and mechanical properties reproducibility 
fASME PAPER 71-GT-33] A71-25970 

Low pressure drop fuel liquid injectors for jet 
engine combustors, using gas turbine vaporizer 
design 

fASME PAPER 71-GT-38] A71-25972 

Investigation of helicopter jet engine flameout 
due to ingestion of snow and ice 
fNRC-11893] N71-21927 

Conference proceedings on vertical takeoff 
aircraft technology, noting tandem wing 
aircraft, tilt wing aircraft, helicopters, lift 
fans, and jet engines 

rDLB-MITT-70-15] N71-22186 

DO-231 V/STOL aircraft design, noting passenger 
comfort, aerodynamic noise, aerodynamic 
characteristics, and cost analysis 

N71-22187 

Theoretical analysis of jet mixing under influence 
of nonconstant pressure gradient 

fARL/HE-127] N71-22503 

JET EXHAUST 

Structure constant of jet exhaust turbulence of 
J-57 with afterburner by laser beam probing 
compared with scintillation and hot-wire 
anemometer measurements 

A71-26304 


Air polluting nitric oxide and soot production by 
jet aircraft, discussing mixing process and 
atmospheric dispersion 

fATAA PAPER 70-115] A71-27560 

Interference phenomenon of subsonic turbulent jet 
exhausts from flat plate in low speed cross flow 
fAD-718798] N71-23314 

JET FLAPS 

Approximation of flow around jet flapped airfoil, 
discussing ground effect on lift coefficient 
increments 


A71-26314 
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SUBJECT IIDEX 


LATEBAL COMTBOL 


Three dimensional jet flapped wing matched 

asymptotic expansion solution for high aspect 
ratios based on thin airfoil theory assnaing 
inviscid and incompressible flow 

A71-27217 

Effect of engine position and high lift devices on 
aerodynamic characteristics of external flow, 
jet flap STOL model - graphs 

[NASA-TH-D-6222] N71-23124 

JET PLOW 

Dnderexpanded transverse sonic jet-hypersonic 
stream three dimensional flowfield based on 
inviscid rotational flow model 

A71-25472 

Sound generation by small perturbation jet flow 
[DLB-FB-71-02] H71-23596 

JET IHPIWGEHEHT 

Screech noise generation by supersonic jet 
impingement on flat plate, discussing jet 
disintegration mechanism with resultant shock 
wave oscillations 


A71-25521 

JET LIFT 

Optimal blowing wall jet prediction for 

suppressing separation from high lift aerofoils 
with incomplete mixing of upstream boundary 
layer 

A71-26196 

Finite-element potential flow modeling for 

predicting round lifting jet rolled up geometry 
and path convergent into cross-flowing 
mainstream as on VTOL or STOL aircraft 
rAD-7181211 N71-23475 

JET PEOPOLSIOB 

Helicopter jet propulsion systems, considering 
turbocompressors, gas generators, turbine air 
jet systems, pulsed jet engines, ramjet engines 
and rocket engines 

A71-25259 

JP«5 JET FUEL 

Electrostatic charge by JP-5 jet fuel at truck 
fill stand with 30-second relaxation chamber and 
bottom loading 

[AD-717347j H71-22232 


K 

KALBAI-SCHBIDT FILTEBIW6 

Kalman linear least sguares filtering applied to 
estimation of fuel quantity and rate for fighter 
aircraft 

[AD-7176401 H71-21922 

KDTTA-JO0KOWSKI COWDITIOW 

Hele-Shaw flow viscous tails from airfoil, 
observing high Eeynolds number trailing edge 
flow for separation and initiation of Kutta 
condition 

A71-26447 


L 

LABIHAB BOOBDABT LATEB 

Beattachment angle of supersonic laminar mixed 
boundary layer, using revolution model with 
Reynolds number allowance 

A71-26194 

Two dimensional laminar boundary layer equation 
local drag coefficient from one and two term 
Berk expansion in regions upstream of stagnation 
point 

A71-27051 

Laminar boundary layer perturbation by sinusoidal 
wall roughness, analyzing effect on transition 
nature and position 

A71-27470 

Laminar boundary layer equations for rotating 
plate with surface of arbitrary curvilinear 
shape, determining external flow pressure 
gradient leading to separation 

A71-27502 

Laminar boundary layer on wing and body of 
revolution in presence of blowing 
CNASA-TT-F-136271 N71-23796 

LABIHAB FLOW 

Curvature effects on laminar and turbulent free 
jet boundary between irrotational flow and 
stagnant fluid, discussing pressure effects 

A71-25482 


Prandtl first order boundary layer equations for 
two dimensional laminar incompressible flow past 
circulation controlled circular lifting rotor 

A71-25494 

Hypersonic cruise vehicles viscous interactions 
areas, examining compression corners, shock 
interactions, laminar and turbulent flow, 
boundary layer separation, etc 

[AIAA PAPER 70-7811 A71-27551 

Combined free and forced laminar convective heat 
transfer to nonBewtonian fluids flowing in 
constant wall temperature vertical tubes and 
controlling parameter analysis 

N71-22702 

Sound generation by small perturbation jet flow 
r DLB-FB-71-021 B71-23596 

LABIHAB HAKES 

Flat plate trailing edge problem solution 
consistent with second order boundary layer 
theory, establishing laminar wake evolution 
nature and upstream influence 

A71-25469 

Bagnetically suspended laminar supersonic cone 
wake stability from hot wire fluctuation and 
spectral components amplitude/phase measurements 

A71-25475 


LAHDIHG 

Hutual aerodynamic effects of SH-1 helicopters 
during simultaneous takeoff and landing, 
determining minimum distances between 
helicopters 

A71-26953 


LAHDIHG AIDS 

Technical aspects of tactical all-weather 
instrument landing system of Swedish STOL 
aircraft Saab 37 Yiggen 

A71-25233 

Report on guidance system for approach and 

landing, discussing airports, aircraft, approach 
and landing paths, service classes, failure 
protection and weather penetration 

A71-25534 

Aviation ground lighting, visual landing aids, 
dual baseline transmissometer, photometric 
measurements of deck-landing projector sight, 
and lamp for Fresnel optical landing system 
[NBS-10508] H71-22456 

::hipboard test procedure of Fresnel lens optical 
landing system HK 6 HOD 2 for carrier landings 
[AD-718335] N71-23488 

LAHDIHG GEAB 

Power spectral density analysis of aircraft 

structural response to taxiing produced random 
vibrations involving landing gear orifice 
dampina and Coulomb friction 

A71-26311 


LAHDIHG LOADS 

Analysis of normal accelerations through center of 
gravity of aircraft due to landing impacts and 
ground operations associated with taxi, takeoff, 
and landing 

■ [ NASA-TN-D-6124] N71-22620 

Development of mechanistic models for predicting 
behavior of landing mat systems 

H71-22891 


LAHDIHG SIBDLATIOH 

Development of mechanistic models for 
behavior of landing mat systems 


predicting 

H71-22891 


LAHDIHG SITES 

Tables and maps of selected landing airfields for 
shuttle orbiters with various crossranges 
[HASA-TH-X-67080 1 N71-21995 

Development of mechanistic models for predicting 
behavior of landing mat systems 

N71-22891 


LASEBS 


Structure constant of jet exhaust turbulence of 
J-57 with afterburner by laser beam probina 
compared with scintillation and hot-wire 
anemometer measurements 

A71-26304 


LATERAL CONTROL 

Hing design criteria imposed by high speed 
requirement for short takeoff aircraft, 
considering thin sweptback wing with small 
aspect ratio for lateral control 

A71-27U71 
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LEADING EDGE SNEEP 


SUBJECT INDEX 


LEADING EDGE SNEEP 

Flaps and leadinq edge modifications for improved 
aerodynamic control stability of military 
aircraft 

N71-23422 


LEADING EDGES 

Effect of heat conduction of material on 

temperature distribution in vicinity of wing 

leadinq edge in hypersonic flight 

rREPT-6901] N71-22494 

Construction of leading edges of surfaces for 
aerial vehicles performing from subsonic to 
above transonic speeds 

rNASA-CASE-XLA-014861 N71-23497 

LEARNING THEORY 

Adaptive self-organizing and -learning control 
systems with long and short term memory 
retention, using logic random searches to find 
parameter values 

[ASHE PAPER 71-DE-221 A71-27324 

LEAST SQUARES HETHOD 

Kalman linear least squares filtering applied to 
estimation of fuel quantity and rate for fighter 
aircraft 

fAD-7176401 N71-21922 

Bulthopps subsonic lifting surface theory, using 
least squares method 

. rNAL-TN-24] N71-22472 

LIFT 

Reentry vehicles configuration lift and drag 
coefficients in hypersonic flow from pressure 
distribution and balance measurements, comparing 
with isolated cone data 

A71-25487 

Approximation of flow around jet flapped airfoil, 
discussing ground effect on lift coefficient 
increments 

A71-26314 

Lifting force of wing with rotating flap, deriving 
lift increase due to circulation redistribution 
at surface 

A71-27491 

Lift and particle displacement around lifting body 
with stream function as fluid motion equation 
integral 

A71-27577 

Hind tunnel investigation of lift-induced sonic 
boom characteristics of two simple wing models 
at Mach numbers from 2.3 to 4.63 
r NASA-TN-D-6201 1 N71-23125 

LIFT DEVICES 

Lifting surfaces supersonic-hypersonic flutter at 
angle of attack determined by shock expansion, 
Newtonian flow and local flow piston theory 
[ATAA PAPER 71-327] A71-25307 

Vertical straight lift turbojet engine design and 
development, presenting component materials 
properties/weights, endurance tests and 
performance data 

TASME PAPER 71-GT-75] A71-25989 

High lift wing characteristics with/without 

additional devices, emphasizing lift control and 
load distribution 

A71-27476 

Effect of engine position and high lift devices on 
aerodynamic characteristics of external flow, 
jet flap STOL model - graphs 

r NASA-TN-D-6222] N71-23124 

LIFT FANS 

Discrete frequency rotor interaction noise from 
lifting fans, using force harmonics acting on 
blades 

fASHE PAPER 71-GT-12] A71-25958 

Free flight tests in hoovering and forward flight 
of V/STOL transport model with six wing-mounted 
lift fans 

r NASA-TN-D-6198 1 N71-22069 

Short haul vertical takeoff aircraft with lift 
fans incorporated in aircraft body, noting wide 
aircraft compartment 

N71-22190 

Gas generators as vertical takeoff aircraft energy 
sources to operate lift fans or helicopter 
rotary wings 

N71-22194 

Comparison of two lift fan configurations using 
wind tunnel model pressure distributions 

N71-22195 


LIFTING BODIES 

Lifting surfaces supersonic-hypersonic flutter at 
angle of attack determined by shock expansion, 
Newtonian flow and local flow piston theory 
CAIAA PAPER 71-327] A71-25307 

Lift and particle displacement around lifting body 
with stream function as fluid motion equation 
integral 

A71-27577 

Hulthopps subsonic lifting surface theory, using 
least squares method 

rNAL-TN-24] N71-22472 

LIFTING ROTORS 

Comparative vertical turbulence and loss 

restrictive stochastic models for threshold 
crossing rotor blade flapping vibrations at low 
lift high advance ratio 

[AIAA PAPER 71-389] A71-25351 

Prandtl first order boundary layer equations for 
two dimensional laminar incompressible flow past 
circulation controlled circular lifting rotor 

A71-25494 

Marginal vortex effects on aerodynamics of 

helicopter lifting surfaces, considering blade 
form and noise spectrum tested in hydrodynamic 
tunnel 

A71-27473 

LIGHT SCATTERING 

Photometric observations of auroral scattering by 
CV 990 aircraft 

r NASA-CR-117466] N71-22135 

LIGHTHILL GAS HODEL 

Solution of Liqhthill gas model wave equation for 
engine noise generation in circular jets noting 
cylindrical coordinate system 

rDLR-FB-70-57] N71-22070 

LIGHTHILL HETHOD 

Aerodynamic noise scattering near Liqhthill 

multiples, considering intense near-field energy 
conversion into sound waves 

A71-26448 

LIGHTING EQUIPMENT 

Performance tests and characteristics of capsule- 
type and prismatic-head lights used for airport 
approach and runway lighting systems 
[NBS-10121] N71-22453 

LINEAR STSTEHS 

Simplified linear guidance and control for keeping 
trajectory deviations minimal 

rAD-717567] N71-21915 

LIQUID ATOMIZATION 

Breakup mechanism of liquid sheets and jets in 
supersonic gas stream, using spark 
photomicrographs and high speed movies 

A71-25471 

LIQUID SLOSHING 

Tests of jet engine fuels to determine effects of 
sloshing and vibration in aircraft fuel tanks on 
flammability hazards 

fAD-718091] N71-23805 

LOAD DISTRIBUTION (FORCES) 

High lift wing characteristics with/without 

additional devices, emphasizing lift control and 
load distribution 

A71-27476 

LOADING OPERATIONS 

Tu-164 responsibilities of three-man crews, 
considering flight plan, refueling, cargo 
loading and unloading 

A71-25258 

Flight and operation of IL-62 long distance jet 
aircraft, considering flight crew composition 
and training, passenger and cargo handling and 
refueling 

ATI-25260 

LOADS (FORCES) 

Flexible runway surfaces classification by LCN 
method, calculating for Ilyushin aircraft 

A71-26201 

sailplanes tail load static derivation for 

instantaneous unchecked longitudinal maneuver, 
considering aperiodic response 

A71-26486 

Unsteady hydrodynamic loads on two dimensional 
hydrofoil 

(AD-717953] N71-23591 

LONGITUDINAL CONTROL 

sailplanes tail load static derivation for 

instantaneous unchecked longitudinal maneuver. 
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SOBJECT IIDEX 


HE&SUBIVG IBSTB0BSETS 


consiaerinq aperiodic response 

171-26486 

Aircraft lonqitndinal coordinates invariance 
relative to atmospheric disturbances, qivinq 
siialtaneoQS thrust variation, rudder deflection 
and flap deflection control rules 

171-27339 

L0B6IT0DIHM. STABILITY 

Hind tunnel evaluation of analytical nethod for 
predictinq lonqitudinal stability and 
aerodynauic characteristics of large flexible 
aircraft applied to supersonic transport 
confiquration 

CIIIA PIPER 71-3431 171-25322 

LOQYERS 

Axial flow fan noise, investigating louvers 
effects on sound field 

171-26704 

LOW 1LTIT0DE 

Flight test evaluation of lilitary aircraft low 
altitude high speed perforaance 

H71-23421 

LOW ASPECT RATIO 

Rotating low aspect ratio turboaachinery blades 
natural frequencies and node shapes, using 
finite eleaent aethod for egoilibrlua equations 
eigenvalue problem 

tlTAl PAPER 71-374] &71-25347 

LOW DSWSITY WIWD TWWWELS 

Pressure orifices inclination in low density flow 
froB experiaents with cooled flat plate aodel in 
hypersonic low density wind tunnel 

171-25490 

LOW SPEED WIWD TWWWELS 

Estiaatinq unsteady pressure distributions in T 
tail configuration froa aeasured distribution 
and theory 

rSLP-TB-68048-L3 H71-23131 

LOW TEWPBBITWBE 

Ose of gun tunnel as low temperature test facility 
for hypersonic intake research 

W71-22635 

LOW TWBBWLSWCE 

Dependence of low turbulence flow in supersonic 
wind tunnel on conditions in supply header 
riD-718227] W71-23480 

LWBRICATIW6 OILS 

Friction points, and oil systea of aviation gas 
turbine engines 

riD-7178353 H71-22011 

LWWAB ESCAPE DSYICES 

Design and development of lunar escape systea 
siaulator for investigation of lunar escape 
probleas and siaplified aanual guidance and 
control for lunar escape vehicles 
[HiSl-TN-D-61in M71-22590 

LWWAB OBBITEB 

Wind tunnel tests to deteraine sonic booa 

characteristics of straight wing and delta wing 
space shuttle during reentry into earth 
ataosphere 

[WASl-TH-X-62030] W71-23296 


M 

HACH WWIBEB 

Triple point trajectory of shock-shock Bach 

reflection off plane wall, coaparing to Whithaa 
theory 

171-26192 

BACBIWE TOOLS 

Hoire effect analysis of stress and strain of 
aachine parts and structural eleaents 
riD-7178261 B71-22168 

aiGWESIWH ALLOTS 

Coaparison between silicon-aagnesiuB-aluainua 
alloy and copper aircraft electric conductors 
and terainals noting types of tests 
rTRC-BR-19785] W71-23547 

BAGWETIC IWDWCTIOW 

Analysis of solid rotors used in high speed 
induction motors for aerospace applications 

N71-21898 

BAGWETIC SWSPEWSIOW 

Bagnetically suspended laainar supersonic cone 
wake stability from hot wire fluctuation and 
spectral coaponents aeplitude/phase aeasurements 

171-25475 


Data reduction techniques for deriving aerodynamic 
forces and aoaents in absence of support 
interference 

[mSA-CR-111844] H71-23122 

B1W16SHEWT PLAWWIW6 

Soviet airlines operations planning, discussing 
principal objectives, aethodology and 
organizational principles 

171-27144 

Planning for expected civil aviation developments 
caused by change-over to Boeing 747 aircraft and 
supersonic transport 

H71-22381 

Planning for civil aviation operations including 
Boeing 747 aircraft and supersonic aircraft 

R71-22382 

Economics and operational planning for future 
civil air transportation 

S71-22384 

Planning for Boeing 747 aircraft integration into 
Israel airline operations 

W71-22388 

Support systems planning for expanded passenger 
and cargo traffic in civil aviation 

W71-22390 


BAPS 

Tables and maps of selected landing airfields for 
shuttle orbiters with various crossranges 
[ NlSfi-TH-X-670801 N71-21996 

BABIWE PBOPOLSIOW 

Aircraft gas turbine condition analysis 

instrumentation used for status diagnosis of 
naval turbine engines, discussing sensor and 
electronic data interpretation progress 
[ASHE PAPER 71-GT-86] 171-25994 

BABKET BS5EABCB 

Boron and graphite fiber market competition, 
considering aerospace application 

A71-25400 

Comparison of automobile, rail transportation, and 
short haul aircraft performance by means of 
market research noting central city airports 

H71-22192 


BASS DISTBIBWTIOW 

Sweptback thin cantilever wing transonic flutter 
density and velocity coefficients, investigating 
engine pod shaped concentrated aass location 
effects 

171-25189 


HATEBIALS SCIEWCE 

Abstracts of papers presented at OS Air Force 

materials symposium held at Hiaai Beach, Florida 
in way, 1970 

[ID-718432] H71-23625 

BATHESATICAL MODELS 

Aircraft tires mechanical data from small models, 
discussing mechanical properties, tire stresses 
and tire temperatures 

[IIAA PAPER 71-346] 171-25325 

High speed tracked air cushion vehicles dynamic 
interactions with guideways, considering model 
of lumped double-sprung vehicle masses traveling 
in tandem along simply supported beams 
[4IAA PAPER 71-386] A71-25350 

Fatigue failure probabilistic model under variable 
amplitude loading, considering relation between 
safety factor and fatigue failure probability 

171-25492 


Variable sweep wing aircraft angular notion 

mathematical model, analyzing inertial aoaents 
influence on control dynamics 

A71-25661 


Flow field model for steady asymmetric vortex 
system shed from slender body of revolution in 
coning notion 

[IIAA PAPER 70-52] 171-27552 

Engineering design analysis of hydrogen cooled 
structural panels for application to hypersonic 
aircraft 

rwiSA-CR-16501 H71-22625 

Transfer functions in aodelling huaan pilot and 
dynaaic structural aircraft responses 
[ AGAFD-H-580-71] W71-23210 

Fabrication and tests of C02 flat plate aodels in 
He hypersonic wind tunnel 

r SC-CB-69-3215] W71-23228 

BEASWBIWG IBSTSWBEWTS 

Standard equipment and procedures for aircraft gas 
turbine engine exhaust saoke measure aent 


A-31 


MECHANICAL DBITES 


SOBJECT INDEX 


fASME PAPEB 71-GT-88] A71-25995 

MECHANICAL DRIVES 

Boron-qiass-epoxy lightweight composite gear case 
for aircraft engine reduction gearbox, 
describing design, molding, machining and 
testing 

fASME PAPER 71-GT-85] A71-25993 

MECHANICAL PROPERTIES 

Aircraft tires mechanical data from small models, 
discussing mechanical properties, tire stresses 
and tire temperatures 

fAIAA PAPER 71-346] A71-25325 

Material properties, impregnation, shaping, 
hardening and structural design in mass 
production of reinforced laminates for aircraft 
construction 

A71-26954 


METAL COATINGS 

Superalloy dispersion strengthened and fused 
slurry silicide coatings for aircraft gas 
turbine engines and space shuttle heat shields 

A71-25555 


METAL MATRIX COMPOSITES 

Metal matrix composite fabrication procedures for 
gas turbine engine fan blades, stressing 
diffusion bonding process susceptibility to 
blades volume producibility 

[ASHE PAPER 71-GT-46] A71-25979 

Design and fabrication of Borsic aluminum 

composite fan blades for supersonic turbofan 
engines, considering 430 F application without 
severe vibratory stress 

[ASME PAPER 71-GT-90] A71-25997 

Tungsten reinforced oxidation resistant columbium 
alloys with operating temperature above 2000 F 
for use in gas turbine engines 

rAD-717969] N71-23673 

METAL PLATES 

Flight service effects on residual tensile 

properties of C-130 aircraft center wing plate 
section 

r NASA-CR-111828] N71-24021 

METAL-METAL BONDING 

Fatigue life, fail-safe capability and corrosion 
resistance of commercial aircraft structures 
improved through adhesive metal-metal bondinq 
fASME PAPER 71-DE-27] A71-27325 

Traversing Infrared Inspection System for C-5 
aircraft fail-safe strap panels of bonded Ti-Al 
laminates, discussing design and application 
fASME PAPER 71-DE-37] A71-27327 

METEOROLOGICAL BALLOONS 

Aerodynamically stable meteorological balloon 
using surface roughness effect 

f NASA-CASE-XKF-04163 1 N71-23007 

MICROCRACKS 

Optical holographic interferometry for radial 
microcracks detection from bolt holes in high 
strength aircraft steel 

fASME PAPER 71-MET-C] A71-27312 

MICROPHONES 

Condenser microphones aerodynamically induced 
noise, investigating acoustic pressure lower 
limit dependence on air flow velocity and 
turbulence 


A71-27063 

HICROiAVE EQOIPMENT 

Reinforced plastics components in supersonic 
transport nose radome and missile radar 
antennas, discussing molding, sandwich materials 
and computer controlled spraying techniques 

A71-27016 

MIDAIR COLLISIONS 

Midair collisions analysis for civil-military 
integrated ATC air space, discussing near miss 
volume, random heading aircraft density and 
pilots evasive action vs avoidance percentages 

A71-27599 

MILITARY AIR FACILITIES 

Bare base shelter/hanqar expandable structures for 
rapid worldwide Tactical Fighter Organization 
deployment, noting foam and honeycomb 
fabrication 

fAIAA PAPER 71-398] A71-25274 

MILITARY AIRCRAFT 

Medium weight NAMC C-1A tactical transport 
aircraft technical specifications 


A71-25231 


Military aircraft flight test establishments, 

discussing airframe, engine, flight control and 
weapons delivery systems tests work flow 
integration requirements 

A71-26315 

Terrain following radar for airborne guidance of 
low flying military aircraft 

A71-26881 

Flight test evaluation of military aircraft low 
altitude high speed performance 

N71-23421 


MILITARY AVIATION 

Fog clearance from airport runways, discussing 
available techniques, economic aspects and 
importance for military operations 

A71-27247 


MILITARY HELICOPTERS 

Flight safety performance of V/STOL Harrier 
military aircraft having let control 

N71-23427 

MINIMUM DRAG 

Minimum drag surface shape of thick lifting delta 
wing integrated with conical fuselage for 
supersonic cruising speed 

A71-27716 

MISS DISTANCE 

Midair collisions analysis for civil-military 
integrated ATC air space, discussing near miss 
volume, random heading aircraft density and 
pilots evasive action vs avoidance percentages 

A71-27599 

Radar avoidance action logic for converging 

aircraft safe passage, discussing near miss and 
collision situations 

A71-27600 


MODAL RESPONSE 

Rotating low aspect ratio turbomachinery blades 
natural frequencies and mode shapes, using 
finite element method for equilibrium equations 
eigenvalue problem 

fAIAA PAPFR 71-374] A71-25347 

Modal characteristic pick-up system for vibration 
tests of rockets or aircraft on ground, using 
small size accelerometers with individual 
electronic circuit 

A71-27719 

Mathematical modelling of aircraft structural 
response modes to active control system 

N71-23212 

MOIRE EFFECTS 

Moire effect analysis of stress and strain of 
machine parts and structural elements 
[AD-717826] N71-22168 

MOMENTS OF INERTIA 

Variable sweep wing aircraft angular motion 

mathematical model, analyzing inertial moments 
influence on control dynamics 

/i71-25661 

MOMENTUM THEORY 

Momentum thickness of boundary layer of circular 
cylinder in cross flow at high Reynolds numbers 
from static pressure and skin friction 
measurements 

A71-27738 

MONITORS 

Radio frequency interference monitoring for 

instrument landing system in automatic landing 
r RAE-TR-70076 1 N71-23356 

MORTALITY 

Heather factors in fatal civil transport aircraft 
accidents 

N71-23431 

MULTIPATH TRANSMISSION 

Multiple access digital communication system for 
low flying aircraft with infrequent users 

N71-21855 


MULTIPHASE FLOW 

Impeller blade loading vorticity on stream surface 
of revolution for mixed flow compressor, using 
annular cascade theory 

fASME PAPER 71-GT-17] A71-25962 

Three dimensional boundary layer flow and velocity 
profiles in mixed diffuser with equal angle 
walls 

[ASHE PAPER 71-GT-40] A71-25973 

Reattachment angle of supersonic laminar mixed 
boundary layer, using revolution model with 
Reynolds number allowance 

A71-26194 
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BUSSELT lOflBEB 


N 


BACELIBS 

Deteraination of low speed jet noise froi fan 
engine for sianlated nacelle configuration 
rHASA-Tll-D-6314 3 H71-23134 

Jet noise contribution to far field sound froa 
1.83 aeter diameter fan determined for two 
simulated nacelle configurations 
CHASA-TH-X-678253 H71-24009 

lASA PBOGBABS 

NASA reliability program provisions for 

aeronautical and space system contractors, 
reviewing evolution process 

A71-26667 

NATIONS 

Air and cosmic space conmon lav, discussing 

boundaries, sovereignty over state territories 
and jurisprudence related to travel development 

A71-26325 

NAYI6ATI0N 

Quasi-optimal proportional navigation, deriving 
feedback guidance laws for interceptor 
aerodynaaically controlled missiles 

A71-26409 


NAyiGATION AIDS 

Area navigation facility, discussing control and 
display and navigation standards 


A71-26879 


NIOBIUH 

Tungsten reinforced oxidation resistant coluabiua 
alloys with operating temperature above 2000 F 
for use in gas turbine engines 

r AD-717969] N71-23673 

NITfilC OXIDE 

Air polluting nitric oxide and soot production by 
jet aircraft, discussing nixing process and 
atmospheric dispersion 

fAIAA PAPER 70-115] A71-27560 

NITROGEN 

Aircraft fuel tank nitrogen inerting, fire and 
explosion suppression for foreign particle 
contamination, sludge and lacquering reduction 
fASHE PAPER 71-GT-45] A71-25978 

NOISE INTENSITY 

Two dimensional sound wave equation solution in 
terms of tine retarded arguments, deriving 
analytical expressions for aircraft noise 
intensity and power 

A71-25144 

Transonic compressor shock wave noise generation 
and decay rates at multiple tones, using sonic 
boom analysis 

[ASHE PAPER 71-GT-7] A71-25953 

Temporal and spectral stimuli combinations effects 
on judged noisiness of aircraft sounds by 
college students 

A71-27531 

Development and description of basic descriptors 
used to analyze jet engine noise, aircraft 
noise, and noise level of airports 

R71-21980 


NOISE HEDOCTION 

Axial flow fan noise, investigating louvers 
effects on sound field 


A71-26704 

Noise characteristics of circular double jet 
issuing from 3 ca and 6 cm diameter nozzles 
compared with those of single jet 
[NAL-TR-212] N71-22469 

Airborne equipment for approach path control on 
reduced noise trajectories in Boeing transport 
aircraft traffic 


N71-23425 

Identification and control of aeromedical factors 
associated with aircraft noise and acoustic 
aeasurements during C-141 operational missions 
[AD-718097] N71-23748 

NONDESTEDCTIfE TESTS 

Representative Thornel fiber aircraft fuselage 
component nondestructive testing and repair, and 
Thornel fiber, polysuifone and pol yamide-imide 
composites fabrication and evaluation 

A71-25427 

Pulsed laser holographic applications to aerospace 
components nondestructive testing, inspecting 
electron beam velds and internal structural 
flaws 


[ASHE PAPER 71-GT-74] A71-25988 

Optical holographic interferometry for radial 
microcracks detection from bolt holes in high 
strength aircraft steel 

[ASHE PAPER 71-HET-C] A71-27312 

Fabrication and tests of C02 flat plate models in 
He hypersonic wind tunnel 

[SC-CR-69-3215] N71-23228 

NOBFLARHABLB HATEBIALS 

Flame retardant silicone elastomers for use as 
aircraft construction materials, describing 
fabrication techniques, aechanical, aging and 
weathering properties 

A71-27412 

NONLINEAB SYSTBflS 

Nonlinear self adjusting and variable structure 
automatic control systems for piloted and 
pilotless flight vehicles, considering 
oscillations due to electric servosystems 
nonlinear characteristics 

A71-26716 

Nonlinear systems optimal control computational 
method, using Chebyshev algorithm 

A71-27592 

NOINENTONIAH FLUIDS 

Combined free and forced laminar convective heat 
transfer to nonNewtonian fluids flowing in 
constant wall temperature vertical tubes and 
controlling parameter analysis 

N71-22702 

NOZZLE DESIGN 

Supersonic propelling nozzle optimal parameters 
for maximum thrust coefficient, discussing 
nozzle control and efficiency 

A71-27504 

NOZZLE FLOW 

Viscous flow in supersonic de Laval nozzle, 
measuring gas density and rotational 
temperatures by electron beam techniques 
[AIAA PAPER 70-810] A71-27555 

Viscous convergent-divergent nozzle flow slender 
channel approximation, discussing nozzle 
geometry, Reynolds number and wail temperature 
effects 

[AIAA PAPER 69-654] A71-27556 

Noise characteristics of circular double jet 
issuing from 3 cm and 6 cm diameter nozzles 
coBDared with those of single jet 
[NAL-TR-212] N^1-22469 

NOZZLE GBOHETRT 

Twin spool turbojet engine dynamic response, 
discussing simulator predictions, digital 
computer control, nozzle area variations and 
operating trajectories 

[ASHE PAPER 71-GT-14] A71-25960 

Viscous convergent-divergent nozzle flow slender 
channel approximation, discussing nozzle 
geometry, Reynolds number and wall temperature 
effects 

[AIAA PAPER 69-654] A71-27556 

NOZZLE THRUST COEFFICIENTS 

Supersonic propelling nozzle optimal parameters 
for maximum thrust coefficient, discussing 
nozzle control and efficiency 

A71-27504 

NUCLEAR PONEB PLANTS 

Soviet book on aircraft and rocket engines control 
automation, discussing nuclear power plant/fuel 
systems design and control simulation methods 

A71-26403 

MUHERICAL ANALYSIS 

Two dimensional flow in radial turbomachine bladed 
impeller, comparing numerical solution based on 
potential theory with experimental results 
[ASHE PAPER 71-GT-20] A71-25964 

MUHERICAL INTEGRATION 

Numerical integration method based on potential 
flow theory to evaluate aerodynamic 
characteristics of thin supersonic wings 
r DLR-FB-71-01 1 N71-23597 

NUSSELT NUBBEB 

Heat transfer to airfoil in oscillating flow at 
large angles of attack, showing vortex shed 
reattachment and Nusselt numbers increase 
[ASHE PAPER 71-GT-18] A71-25963 
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OBLIQUE SHOCK B17ES 


SUBJECT IHDEI 


O 


OBLIQUE SHOCK HAVES 

Tine dependent asymptotic solution for transonic 
flows in hyperbolic nozzle and turbine cascades 
with oblique shock 

TASME PAPES 71-GT-42] A71-25975 

OIL ADDITIVES 

Friction points, and oil system of aviation qas 
turbine engines 

rAD-7178351 N71-22011 

ONBOARD EQUIPHBNT 

Flight test completed on onboard real time engine 
performance monitoring system, discussing 
thermodynamic analysis technique 

fASHE PAPER 71-GT-771 A71-25991 

ONE DIMENSIONAL FLOW 

One dimensional flow models of internal combustion 
engine exhaust silencers in noisy systems 

A71-25180 


OPERATIONAL PROBLEMS 

Subsonic and supersonic airline operations, 

restraints, considering noise, air pollution and 
inadequate airport facilities 

A71-26870 


OPERATIONS RESEARCH 

Accident investigations, flight control systems, 
and operational recordings for improved aircraft 
flight mechanics 

[ AGARD-CP-76-71 1 N71-23410 

OPTICAL CORRECTION PROCEDURE 

Automatic approach and landing system with flash 
warning signal for caravelle aircraft control 

N71-23429 


OPTICAL EQUIPMENT 

Combined optical attitude and altitude indicating 
instrument for use in aircraft or spacecraft 
r NASA-CASE-XLA-01907 1 N71-23268 

Shipboard test procedure of Fresnel lens optical 
landing system HK 6 MOD 2 for carrier landings 
rAD-7183351 N71-23488 

OPTICAL MEASUREMENT 

Structure constant of get exhaust turbulence of 
J-57 with afterburner by laser beam probing 
compared with scintillation and hot-wire 
anemometer measurements 


A71-26304 

Optical holographic interferometry for radial 
microcracks detection from bolt holes in high 
strength aircraft steel 

FASME PAPER 71-MET-C] A71-27312 

OPTIMAL CONTROL 

Qudsi-opt imal proportional navigation, deriving 
feedback guidance laws for interceptor 
aerodynamically controlled missiles 

A71-26409 

Nonlinear systems optimal control computational 
method, using Chebyshev algorithm 

A71-27592 


OPTIMIZATION 

Weight minimization of semiinfinite flat sandwich 
panel at constant dynamic pressure in supersonic 
flow subject to flutter constraint, using finite 
element model 

FAIAA PAPER 71-3301 A71-25310 

Automated optimal weight fully stressed large 
scale structural design of aircraft, using 
matrix- mathematical programming technique 
fAIAA PAPER 71-3611 A71-25340 

Stability analysis and design optimization with 
dynamics and aeroelastics constraints for 
helicopter rotor blade minimum weight with 
bending torsion flutter and favorable frequency 
placements 

FAIAA PAPEP 71-3881 A71-25352 

Optimal blowing wall jet prediction for 

suppressing separation from high lift aerofoils 
with incomplete mixing of upstream boundary 
layer 


A71-26196 

Modulation cancellation altimeter error analysis 
and performance optimization 


A71-27437 

ORBITER PROJECT 

Surface flow photovisualization of straight wing 
orbiter and swept delta wing orbiter 
configurations at Mach 10.4 and several Reynolds 
numbers 


[NASA-TM-X-620331 N71-24001 

ORIFICE FLOW 

Pressure orifices inclination in low density flow 
from experiments with cooled flat plate model in 
hypersonic low density wind tunnel 

A71-25490 

OSCILLATING FLOW 

Heat transfer to airfoil in oscillating flow at 
large angles of attack, showing vortex shed 
reattachment and Nusselt numbers increase 
FASHE PAPER 71-GT-181 A71-25963 

Quasi-axisymmetric and superposed fine fluctuating 
structure of ideal incompressible vortex flows 
in axial flow turbines, assuming infinite mutual 
blade proximity 

A71-27714 

OXIDATION RESISTANCE 

Tungsten reinforced oxidation resistant columbium 
alloys with operating temperature above 2000 F 
for use in gas turbine engines 

[AD-717969] N71-23673 


P 


P-3 AIRCRAFT 

Analysis of integrated high frequency antenna 
system for P-3C aircraft radio communications 
[AD-7181671 N71-23306 

Tests for determining spectral signatures of 
integrated high-frequency antenna systems for 
P-3 aircraft 

[ad-7180541 N71-23609 

PANEL FLUTTER 

Cylindrical shells panel flutter analysis for 

internal stress and supersonic flow, considering 

still air buckling data useful for determining _ 

buckling loads 

[AIAA PAPER 71-328] A71-25308 

Weight minimization of semiinfinite flat sandwich 
panel at constant dynamic pressure in supersonic 
flow subject to flutter constraint, using finite 
element model 

[AIAA PAPER 71-330] A71-25310 

Flutter analysis of clamped thin skew panels with 
midplane forces in supersonic flow, using 
Galerkin method 

A71-26766 

Computer program for aerodynamic forces on 

flexible plate undergoing transient motion in 
shear flow, applying to panel flutter 

A71-27559 


PANELS 

Finite element method for free vibrations and 
random response of integrally-stiffened panel 
[LR-544] N71-24298 

PARACHUTES 

Stokes flow parachute extremely lightweight 

decelerator for increasing altitude and rocket- 
borne radiosondes atmospheric data sampling 
quality 

[AIAA PAPER 71-401] A71-25277 

Parachutes for low density atmospheres, describing 
low and high altitude test results 
[AIAA PAPER 70-1164] A71-25525 

Steady state inflated shape and included volume of 
24 and 30 gore flat circular, extended skirt, 
porous ring slot, and porous ribbon parachutes 
[AD-718808] N71-23387 

PARTICLE COLLISIONS 

Two phase supersonic barotropic flow with solid 
particles around thin profile with allowance for 
elastic particle collisions 

A71-27450 


PARTICLE INTERACTIONS 

Particle interaction with wedge surface in 

supersonic two phase flow, determining incidence 
coordinates and collision frequency as function 
of initial conditions 

A71-27665 


PARTICLE THEORY 

Lift and particle disj)lacement around 
with stream function as fluid motion 
integral 


lifting body 
equation 

A71-27577 


PASSENGER AIRCRAFT 

ATC regulations considered for Concorde 

introduction to passenger service, discussing 
landing and takeoff characteristics 

A71-25232 
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I 
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PLATES (STBOCTUBAL HEHBEBS) 


► 


Passenger aircraft stractures accelerated testing 
for safety and fatigue durability under 
operational conditions, describing tests, 
planning and evaluation 

A71-26946 

Support systeas planning for expanded passenger 
and cargo traffic in civil aviation 

S71-22390 


PEHPOBATEB PLATES 

Bake flow behind two diaensional perforated plates 
noraal to air streaa, aeasuring drag, shedding, 
velocity and turbulence at Beynolds nuaber 
25,000-90,000 

A71-26449 


PERFOEBAVCE 

Beynolds nuaber effects on centrifugal coapressor 
perforaance characteristics, discussing power 
losses in coapressor, iapeller and diffuser 
stages and coapressor adiabatic efficiency 
TASHE PAPEB 71-GT-251 A71-25967 

PSBFOBBAVCE PBEDICTIOB 

Validity range of response prediction aethods for 
large flexible aircraft to continuous 
ataospheric turbulence, discussing power 
spectral densities and fatigue life 
fAIAA PAPEB 71-3421 A71-25321 

Steady transonic flow through two diaensional gas 
turbine cascades predicted with time dependent 
formulation of flow eguations, giving airfoil 
surface pressure distributions 

[ASHE PAPER 71-GT-891 A71-25996 

Helicopter blades inherent vibration damping, 
comparing theoretical and semienpirical 
predictions to experimental results 


A71-27123 

Modulation cancellation altimeter error analysis 
diiQ performance optimization 


A71-27437 


PSBFOBBARCE TESTS 

Performance testing of f luorosilicone hydraulic 
fluid in high temperature supersonic aircraft 
piston pumps 

A71-27040 

Windage tests of cylindrical and Lundell-conical 
rotors in ambient air producing Reynolds numbers 
up to 100,000 for bigh speed alternators 
[ MASA-TH-X-67809] H71-23116 

Theory, calculation, and design of centrifugal 
compressor machines 

[AD-7178781 N71-23297 

Flight simulator and airframe test stand for 
evaluating operational performance of aircraft 
flight control system 

B71-23413 

Operational perforaance of automatic V/STOL flight 
control systems using jet thrust or air bleed 

N71-23415 

Operational performance and handling safety 
requirements for single engine boundary layer 
controlled aircraft in STOL mode 


B71-23419 

Flight safety performance of V/STOL Harrier 
military aircraft having let control 

H71-23427 

Flight mechanics problems in accident 
investigations for YJ-101 aircraft 

B71-23428 

Aerodynamic performance of sweptback-bladed 

centrifugal compressor in argon as function of 
equivalent weight flow 

[NASA-TB-I-2269 1 N71-23659 

Hypersonic wind tunnel test on conical and ogival 
nosed static pressure probes 

[ARL/A-3271 H71-23778 

PEBTUBBATIOB THEOBT 

Steady supersonic isoenergetic flow of thermally 
and calorically perfect gas past circular cones 
at zero angle of attack, using dimensional 
perturbation method 

A71-26939 

PHOTOIBTKBPRETATIOB 

Statistical diameter size distribution of random 
circles on plane or spheres in space from 
satellite and aircraft measurements for aerial 
and cloud photography 

A71-27100 

PBOTOHETRT 

Photometric observations of auroral scattering by 
C? 990 aircraft 


[NASA-CB-1174661 H71-22135 

PILOT PERFOBBABCE 

Midair collisions analysis for civil-military 
integrated ATC air space, discussing near miss 
volume, random heading aircraft density and 
pilots evasive action vs avoidance percentages 

A71-27599 

Aircraft safety and aircraft reliability, noting 
pilot performance, landing approach and takeoff, 
and clear air turbulence 

R71-22197 

Transfer functions in modelling human pilot and 
dynamic structural aircraft responses 
[ AGiPD-B-580-71 ] B71-23210 

PILOT TRAIBISG 

Routine unprotected exposure to acoustic noise 
within cockpits of trainer aircraft presenting 
potential hazardous stress 

[AD-7178523 N71-22426 

PIPES (TUBES) 

Combined free and forced laminar convective heat 
transfer to nonSewtonian fluids flowing in 
constant wall temperature vertical tubes and 
controlling parameter analysis 

N71-22702 

PITCH (IBCLIBATIOH) 

Equation error approach to parameter 

identification in third order pitch plane 
dynamics for high performance aerodynamically 
controlled aerospace vehicle 

A71-26418 

Airfoils unsteady stall by testing two dimensional 
model in harmonic pitching oscillation for 
helicopter rotor blades characteristics 

A71-27609 

PITCHIHG HOBBHTS 

Pitching moment suppression on VTOL aircraft model 
by deflecting jets in wind tunnel test 
[ HAL-TE-209 3 S71-22147 

PLAIIVG 

Bigh aspect ratio planing surface gliding on 
infinitely deep, incompressible, inviscid, and 
gravity-free fluid 

[AD-7176673 N71-22345 

PLASBA DTVABICS 

Canadian research on aerospace sciences and 
engineering, gas and plasma dynamics, and 
reiared topics 

H71-22515 

PLASMA JETS 

Measurement of macroscopic aerodynamic quantities 
in plasma jets produced by electrothermal and 
hall current accelerators 

H71-22639 

PLASMA HATES 

Laboratory high beta plasma shock wave generation 
[AD-717397] N71-22166 

PLASMAS (PBTSICS) 

Gas and fluid response to high intensity ruby 
laser beam 

[AD-717728] N71-22593 

PLASTIC AIHCBAFT STRUCTURES 

Boron-epoxy structural skins design for P-14 

honeycomb horizontal stabilizer, using computer 
program 

A71-2542C 

Graphite- epoxy composite skins for commercial 
aircraft flight spoiler, discussing multiangle 
ply design and fabrication 

A71-27413 


PLASTIC DEFOBBATIOI 

Rotor-bearing system analysis to determine cause 
of brinellinq failure of bearings from vibration 
tested PLY fans 

[ NASA-CR-117855] N71-22527 

PLATES (STRUCTURAL BEBBERS) 

Plate and acoustic finite elements simulation of 
window-room system coupled transient response to 
sonic booms, discussing equations of motion and 
cavity depth effect 

A71-27481 

Computer program for aerodynamic forces on 

flexible plate undergoing transient motion in • 
shear flow, applying to panel flutter 

A71-27559 

Flutter of buckled plate exposed to static 

pressure differential and streamwise applied in- 
plane load, comparing experimental results with 
stability boundary calculations 


A-35 



POINT SOURCES 


SUBJECT INDEX 


A71-27584 


POINT SOURCES 

Sound radiation from time varying point force in 
accelerative motion, applying to fan or 
helicopter rotor noise at subsonic tip speeds 

A71-26702 

POLYURETHiNB FOAH 

Polyurethane foam effects on fuel contamination 
during installation for fuel system fire and 
explosion protection 

[ASME PAPER 71-GT-5U] A71-25981 

POTENTIAL FL08 

Finite-element potential flow modeling for 

predicting round lifting jet rolled up geometry 
and path convergent into cross-f lowing 
mainstream as on VTOL or STOL aircraft 
rAD-7181211 N71-23475 

Numerical integration method based on potential 
flow theory to evaluate aerodynamic 
characteristics of thin supersonic wings 
fDLR-FB-71-01 T N71-23597 

POTENTIAL THEORY 

Solid profile wing motion near solid wall or free 
surface, using acceleration potential method 

A71-27174 

POTENTIOHETERS (INSTRUMENTS) 

Device for controlling rotary potentiometer 
mounted on aircraft steering wheel or aileron 
control 

fNASA-CASE-XAC-10019 1 N71-23809 

POWER SPECTRA 

Power spectral density analysis of aircraft 

structural response to taxiing produced random 
vibrations involving landing gear orifice 
damping and Coulomb friction 

A71-26311 


PREDICTIONS 

Ten year forecast for eight magor traffic 

categories at Washington National and Dulles 
International airports for period 1971 through 
1982 

N71-21979 

Procedures for predicting properties of transonic 
flows about thin airfoils and slender bodies 
r NASA-CR-17221 N71-23133 

Methods for predicting speech interference within 
cockpits of fixed wing and rotary wing aircraft 
f AD-7180981 N71-23528 

PRESSURE DISTRIBUTION 

Collocation method predicting oscillatory subsonic 
pressure distributions on interfering parallel 
lifting surfaces, considering approach more 
economical than finite element method 
fATAA PAPER 71-3291 A71-25309 

Reentry vehicles configuration lift and drag 
coefficients in hypersonic flow from pressure 
distribution and balance measurements, comparing 
with isolated cone data 

A71-25487 

High subsonic flow two dimensional turbine cascade 
design by approximate hodograph method, noting 
pressure distribution measurements 
TASME PAPER 71-GT-341 A71-25971 

Glass fiber rotor blades design with longitudinal 
pressure tappings for cascade wind tunnel and 
turbomachinery flow research applications 

A71-26316 

Measurements of sonic boom pressure distribution 
of bodies of revolution at Mach 2,96, 3.83, and 
4.63 in Unitary Plan wind tunnel 
r NASA-TN-D-61951 N71-21961 

Estimating unsteady pressure distributions in T 
tail configuration from measured distribution 
and theory 

r NLR-TR-63048-L 1 N71-23131 

PRESSURE EFFECTS 

Turbomachine blade cascades in supersonic flow, 
noting wave configurations, entropy and counter 
pressure variations 


A71-27475 

PRESSURE GRADIENTS 

Laminar boundary layer equations for rotating 
plate with surface of arbitrary curvilinear 
shape, determining external flow pressure 
gradient leading to separation 


A71-27502 

Flutter of buckled plate exposed to static 

pressure differential and streamwise applied in- 
plane load, comparing experimental results with 


stability boundary calculations 


A71-27584 


PRESSURE MEASUREMENTS 

Large axial compressor flow straightening stator 
blades unsteady pressure measurements with short 
response time detectors 

A71-27469 

Wind tunnel investigation of lift-induced sonic 
boom characteristics of two simple wing models 
at Mach numbers from 2.3 to 4,63 
r NASA-TN-D-6201 ] N71-23125 

PRESSURE REGULATORS 

Flow control system design for blowdown wind 
tunnels and disturbance effects on regulating 
accuracy 

fNAL-TN-22] N71-22476 

PRESSURE SENSORS 

Hypersonic wind tunnel test on conical and ogival 
nosed static pressure probes 

[AFL/A-327] N71-23778 

PRESSURE BELDIN6 

Jet engine components inertia welding, discussing 
process, equipment, low weight-cost advantage 
and mechanical properties reproducibility 
[ ASMF PAPER 71-GT-33] A71-25970 

PROBABILITY THEORY 

Fatigue failure probabilistic model under variable 
amplitude loading, considering relation between 
safety factor and fatigue failure probability 

A71-25492 


PROCEDURES 

Standard equipment and procedures for aircraft gas 
turbine engine exhaust smoke measurement 
[ASHE PAPER 71-GT-88] A71-25995 

PROCUREMENT 

Cost effectiveness of reliability screening 

program from parts procurement through system 
test, using experience with attack radar for 
F-1 1 1 aircraft 

A71-26683 

PRODUCT DEVELOPMENT 

Vertical straight lift turboget engine design and 
development, presenting component materials 
properties/weights, endurance tests and 
performance data 

[ASME PAPER 71-GT-75] A71-25989 

Air Force development programs with graphite 
reinforced composites, discussing matrix 
materials and cost and weight savings 
[ASME PAPER 71-DE-13] A71-27323 

Theory, calculation, and design of centrifugal 
compressor machines 

[AD-7178781 N71-23297 

PRODUCTION ENGINEERING 

Metal matrix composite fabrication procedures for 
gas turbine engine fan blades, stressing 
diffusion bonding process susceptibility to 
blades volume producibilit y 

[ASME PAPER 71-GT-46] A71-25979 

PROJECT MANAGEMENT 

Aircraft industry materials development, 

discussing innovations in governmental programs 
management, procurement specifications and 
Department of Defense contracting procedures 

A71-27677 


PROJECTORS 

Optical projector system for establishing optimum 
arrangement of instrument displays in aircraft, 
spacecraft, other vehicles, and industrial 
instrument consoles 

[NASA-CASE-XNP-038531 N71-21882 

PROPELLANT COMBUSTION 

Aircraft fuel tank nitrogen inerting, fire and 
explosion suppression for foreign particle 
contamination, sludge and lacquering reduction 
[ASME PAPER 71-GT-451 A71-25978 

PROPELLANT EVAPORATION 

Air flow velocity, altitude, fuel-air ratio, fuel 
flow velocity, and pressure effects on fuel 
temperature before and after prevaporization in 
ramjet engines 

[NASA-TT-F-136051 N71-24053 

PROPELLER DRIVE 

Propeller-driven short haul tilt wing aircraft 
noting aerodynamic noise 

N71-22191 


PROPELLER SLIPSTREAMS 

Wing flap slipstream deflection correction method 
for evaluation of propeller power effect on lift 
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SOBJBCT XIDEX 


B&HDOfl ACCESS HEHORT 


and draq coefficients of Arava twin engine 5T0L 
aircraft 

A71-25164 

PKOPOBTIOIAl COSTBOL 

Qnasi-optinal proportional navigation, deriving 
feedback guidance lavs for interceptor 
aerodynanically controlled nissiles 

A71-26409 

PBOP0LSIOI SISTEH COEPI60BATIOIS 

Helicopter jet propulsion systens, considering 
turbocoapressors, gas generators, turbine air 
jet systens, pulsed jet engines, ranjet engines 
and rocket engines 

A71-25259 

Lightweight high perforaance regenerative gas 
turbine designs for aircraft propulsion, 

COB paring various cob pressor, turbine, coabustor 
and recuperator arranqesents 

[ASHE PAPER 71-GT-67] A71-25983 

Convertible fan/shaft engine for Y/STOL tactical 
and transport aircraft, detailing aechanical 
arrangeaent, design and perfornance 

A71-26054 

HeasureBent of turbojet engine exhaust nozzle 
perfornance as affected by Installation 
paraaeters using load cells and calibrated 
engines on F-106 aircraft 

r KASA-TH-X-67816] H71-23822 

PBOPOLSIOH SISTEH PlRFOHHArfCB 

Thrust ffieasureBent of aircraft and rocket 
propulsion systens, coaparing cost and 
characteristics of nechanical, electrical and 
hydraulic systens 

A71-26991 

Air transport propulsion systens, discussing 
aircraft operating econonics with reference to 
weight, size, powerplant efficiency, noise and 
air pollution 

A71-27542 

HeasureBent of turbojet engine exhaust nozzle 
performance as affected by installation 
paraaeters using load cells and calibrated 
engines on F-106 aircraft 

[HASA-TH-X-67816} N71-23822 

PBOTECTIYE C0ATII6S 

Superalloy dispersion strengthened and fused 
slurry silicide coatings for aircraft gas 
turbine engines and space shuttle heat shields 

A71-25555 

POLSE COHHOHICATIOH 

Hultiple access digital coBaunication system for 
low flying aircraft with infrequent users 

N71-21855 

POLSED LASEBS 

Pulsed laser holographic applications to aerospace 
components nondestructive testing, inspecting 
electron beam welds and internal structural 
flaws 

[ASHE PAPER 71~GT-74] 171-25988 

Feasibility and design criteria of laser Doppler 
systeB for detecting and mapping turbulence 
levels and wind or velocity profiles in various 
applications 

[HASA-CR-103105] N71-24081 

P0HPS 

Performance testing of f luorosilicone hydraulic 
fluid in high temperature supersonic aircraft 
piston pumps 

A71-27040 

PTROTECHHICS 

Hodified T-33 aircraft system for pyrotechnic hail 
suppression seeding 

N71-22200 


Q 

QOADBATIC IQOATIOHS 

Flutter suppression with dissipated energy reduced 
to quadratic form for control surfaces 
[NASA-TN-D-61991 N71-23091 

QOALITI COHTBOL 

Traversing Infrared Inspection System for C-5 
aircraft fail-safe strap panels of bonded Ti-Al 
laminates, discussing design and application 
[ASHE PAPER 71-DE-37] A71-27327 


R 


RADAR AITEHIAS 

Reinforced plastics components in supersonic 
transport nose radome and missile radar 
antennas, discussing molding, sandwich materials 
and computer controlled spraying techniques 

A71-27016 

HADAB DETECTIOI 

Feasibility and design criteria of laser Doppler 
systeB for detecting and mapping turbulence 
levels and wind or velocity profiles in various 
applications 

[NASA-CR-103105] H71-240B1 

BAOAR EQOIFHEHT 

Cost effectiveness of reliability screening 
program from parts procurement through system 
test, using experience with attack radar for 
F-111 aircraft 

A71-26683 

RADAR IATI6ATI01 

Terrain following radar for airborne guidance of 
low flying nilitary aircraft 

A71-26881 

Radar avoidance action logic for converging 

aircraft safe passage, discussing near miss and 
collision situations 

A71-27600 

BADAB BEFLSCTOBS 

Nonexpanding reflecting balloon for radar 
measurement of stratospheric circulation 
[NLL-H-20326-/5828.4P/3 N71-23934 

RADIAL FLOW 

Plow variation effect on velocity and flow angle 
distribution at exit of shrouded radial flow 
Impeller with backward swept blades, using 
streamline curvature method 

[ASHE PAPER 71-GT-15] A71-25961 

Two dimensional flow in radial turbomacHine bladed 
impeller, comparing numerical solution based on 
potential theory with experimental results 
[ASHE PAPER 71-GT-201 A71-25964 

Quasi-three diaei^sional method for radial flow 
compressor blade loadings computation, 
presenting combined meridional plane and blade 
to blade solutions for adaptation to computer 
[ASHE PAPER 71-GT-60] A71-25982 

Quasi-three dimensional surface velocities and 
choking flow for turbomachine blade rows 
calculated by FORTRAN program 

[NASA-TN-D-6177] N71-23126 

RADIAL YELOCITT 

Nonlinear limit rotation velocity and circulation 
induced by wheel in axial flow turbomachine for 
incompressible ideal fluid, using iterative 
numerical algorithm 

A71-27715 


RADIO COHH0HICATION 

Airborne radio communication systems, stressing 
electronic equipment design reliability 

A71-26880 

Analysis of integrated high frequency antenna 
system for P-3C aircraft radio communications 
[AD-7181673 N71-23306 

RADIO FBEOnEICT IWTEBFBREHCB 

Radio frequency interference monitoring for 

instrument landing system in automatic landing 

[RAE-TR-700763 N71-23356 

RADIOSONDES 

Stokes flow parachute extremely lightweight 

decelerator for increasing altitude and rocket- 
borne radiosondes atmospheric data sampling 
quality 

[AIAA PAPER 71-4013 A71-25277 

BADOHB HATERIALS 

Reinforced plastics components in supersonic 
transport nose radome and missile radar 
antennas, discussing molding, sandwich materials 
and computer controlled spraying techniques 

A71-27016 


BAHJET ENGINES 

Air flow velocity, altitude, fuel-air ratio, fuel 
flow velocity, and pressure effects on fuel 
temperature before and after prevaporization in 
ramjet engines 

[NASA-TT-F-136053 N71-24053 

BANDOH ACCESS HEHORT 

Hultiple access digital coBaunication system for 
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SUBJECT INDEZ 


R&NDOH PROCESSES 


low flyinq aircraft with infrequent users 

N71-21855 

R&NDOH PROCESSES 

Finite element method for free vibrations and 
random response of integrally-stiffened panel 
rLR-5441 N71-24298 

RZHDOH ?IBR»TIOM 

Power spectral density analysis of aircraft 

structural response to taxiing produced random 
vibrations involving landing gear orifice 
damping and Coulomb friction 

A71-26311 

REAL TIHE OPERATIOS 

Complex real time hybrid computer simulator for 
captive two blade rotor platform dynamic problem 
solving 

A71-25847 

Flight test completed on onboard real time engine 
performance monitoring system, discussing 
thermodynamic analysis technique 
[ASHE PAPER 71-GT-77] A71-25991 

REATTACHED FLOli 

Interaction theory for supersonic separated and 
reattaching turbulent boundary layers, comparing 
to real flow past compression ramp 
TAIAA PAPER 71-128] A71-25476 

Heat transfer to airfoil in oscillating flow at 

large angles of attack, showing vortex shed 
reattachment and Nusselt numbers increase 
TASME PAPER 71-GT-18] A71-25963 

Reattachment angle of supersonic laminar mixed 
boundary layer, using revolution model with 
Reynolds number allowance 

A71-26194 

RECOMNAISSAHCE AIRCRAFT 

Statistical diameter size distribution of random 
circles on plane or spheres in space from 
satellite and aircraft measurements for aerial 
and cloud photography 

A71-27100 

RBCORSIVE FOHCTIOHS 

Analog recursive computer with serial digital 
program for arithmetic unit and storage system 
control 

A71-27150 

REENTRY EFFECTS 

Transformation in air components due to marked 
increase in temperature during reentry shock 
wave 

N71-22640 

RBEHTRT ?BHICLBS 

Reentry vehicles configuration lift and drag 
coefficients in hypersonic flow from pressure 
distribution and balance measurements, comparing 
with isolated cone data 

A71-25487 

Hind tunnel tests to determine sonic boom 

characteristics of straight wing and delta wing 
space shuttle during reentry into earth 
atmosphere 

r NASA-TH-X-62030] N71-23296 

REFERENCE ATHOSPHBRBS 

Cargo airship standard atmosphere operation modes, 
discussing long range gas capacity and short 
range applications for large compact loads 

A71-26309 

REFLECTED HAVES 

Triple point trajectory of shock-shock Mach 

reflection off plane wall, comparing to Hhithara 
theory 

A71-26192 

RBFOELIMG 

Flight and operation of IL-62 long distance jet 
aircraft, considering flight crew composition 
and training, passenger and cargo handling and 
refueling 

A71-25260 

Electrostatic charge by JP-5 jet fuel at truck 
fill stand with 30-second relaxation chamber and 
bottom loading 

rAD-717347] N71-22232 

REGENERATIVE COOLING 

Engineering design analysis of hydrogen cooled 
structural panels for application to hypersonic 
aircraft 

rNASA-CR-1650] N71-22625 

REINFORCED PLASTICS 

Glass fiber reinforced plastics aerospace 
applications covering radomes, dielectric 


panels, aircraft ducting, secondary structures, 
furnishings, mouldings and tooling 

A71-25652 

Reinforced plastics components in supersonic 
transport nose radome and missile radar 
antennas, discussing molding, sandwich materials 
and computer controlled spraying techniques 

A71-27016 

REINFORCEMENT (STROCTORBS) 

Material properties, impregnation, shaping, 
hardening and structural design in mass 
production of reinforced laminates for aircraft 
construction 

A71-26954 

REINFORCING FIBERS 

Representative Thornel fiber aircraft fuselage 
component nondestructive testing and repair, and 
Thornel fiber, polysulfone and polyamide-iaide 
composites fabrication and evaluation 

A71-25427 

Prototype graphite fiber/plastic fuselage 
component design, test and performance 
prediction, using structural analysis methods 

A71-25428 

Glass fiber reinforced plastics aerospace 
applications covering radomes, dielectric 
panels, aircraft ducting, secondary structures, 
furnishings, mouldings and tooling 

A71-25652 

Ti, B and graphite fiber composites application to 
aircraft design, discussing mechanical 
properties and market competition 

A71-27676 

RELIABILITY ANALYSIS 

Cost effectiveness of reliability screening 

program from parts procurement through system 
test, using experience with attack radar for 
F-111 aircraft 

A71-26683 

RELIABILITY ENGINEERING 

NASA reliability program provisions for 

aeronautical and space system contractors, 
reviewing evolution process 

A71-26667 

Pan American reliability program effect on airline 
maintenance, considering cost effectiveness, 
aircraft performance, data collection and 
analysis 

A71-26671 

RESCUE OPERATIONS 

Expandable structures for midair pilot rescue 
device with hot air filled BALLOTE, discussing 
BALLUTE material development 

fAIAA PAPER 71-402] A71-25278 

RESEARCH AND DEVELOPMENT 

Research and development in aerospace systems 
including design and fabrication of 4-ft 
trisonic wind tunnel 

N71-22331 

RESONANT FREQUENCIES 

Rotating low aspect ratio turbomachinery blades 
natural frequencies and mode shapes, using 
finite element method for equilibrium equations 
eigenvalue problem 

(AIAA PAPER 71-374] A71-25347 

Numerical analysis of influence coefficients, 
natural frequencies, and mode shapes of 
vibration of triangular inflatable wing 

N71-22666 


RBTROROCKET ENGINES 

Fuel-optimal retrothrusted soft landing of 
airdrops through atmosphere 

rAD-718405] N71-23487 

REYNOLDS NUMBER 

Reynolds number effects on centrifugal compressor 
performance characteristics, discussing power 
losses in compressor, impeller and diffuser 
stages and compressor adiabatic efficiency 
fASME PAPER 71-GT-25] A71-26967 

Vortex shedding characteristics of circular 
cylinders at low Reynolds numbers from 
experiment on tapered models wake structure 

A71-27220 

Transonic airfoil testing techniques in two 
dimensional flow, discussing wind tunnel 
conditions at various Reynolds numbers 

A71-27467 

Viscous convergent-divergent nozzle flow slender 
channel approximation, discussing nozzle 
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SOBJBCT liDEX 


ROHWAT LIGHTS 


geoaetry, Reynolds nuaber and wall teaperatare 
effects 

fAIAl PAPER 69-654] A71-27556 

Hoaentaa thickness of boundary layer of circular 
cylinder in cross flow at high Reynolds nuabers 
fro« static pressure and skin friction 
aeasureaents 

A71-27738 

RIGID ROTORS 

Loads on coapressor, ventilator and turbine rotor 
disks having large central holes, giving 
foraulas for stress distributions 

A71-26952 

RIGID STBUCTORBS 

Torsional-flexural stability of stiffened Ti 

panels for application to supersonic transport, 

using saall deflection energy aethods 

[AIAA PAPER 71-338] A71-25317 

Boundary layer separation in viscous flow around 
rigid bodies 

rAD-717772] H71-22241 

ROCKET EIGIRE COITROL 

Soviet book on aircraft and rocket engines control 
autoaation, discussing nuclear power plant/fuel 
systeas design and control siaulation aethods 

A71-26403 

ROCKET EHGIVES 

Thrust aeasureaent of aircraft and rocket 
propulsion systeas, coaparing cost and 
characteristics of aecbanical, electrical and 
hydraulic systeas 

A71-26991 

ROCKET TEST FACILITIES 

Bodal characteristic pick-up systea for vibration 
tests of rockets or aircraft on ground, using 
saall size acceleroaeters with individual 
electronic circuit 

A71-27719 

ROCKET-BORIE IVSTROHEITS 

Stokes flow parachute eitreaely lightweight 

decelerator for increasing altitude and rocket- 
borne radiosondes ataospheric data sampling 
guality 

fAIAA PAPER 71-401] A71-25277 

ROTARY BUGS 

Sound radiation froa time varying point force in 
accelerative action, applying to fan or 
helicopter rotor noise at subsonic tip speeds 

A71-26702 

Helicopter blades inherent vibration daaping, 
coaparing theoretical and seaieapirical 
predictions to experimental results 

A71-27123 

Unsteady flow aeasureaent around wing sections 
during rapid angle of attack variations, 
eaphasizinq helicopter rotor blades 

A71-27468 

Harginal vortex effects on aerodynaaics of 

helicopter lifting surfaces, considering blade 
fora and noise spectrum tested in hydrodynamic 
tunnel 


171-27473 

Airfoils unsteady stall by testing two diaensional 
Bodel in haraonic pitching oscillation for 
helicopter rotor blades characteristics 

A71-27609 


BOTATIIG BODIES 


Cascade and single stage rotating rig data 

coaparison with aerodynamic predictions based on 
intrablade analysis, including wall boundary 
layer model 

tASHE PAPER 71-GT-13] A71-25959 

Lifting force of wing with rotating flap, deriving 
lift increase due to circulation redistribution 
at surface 


A71-27U91 

Laainar boundary layer equations for rotating 
plate with surface of arbitrary curvilinear 
shape, deteraining external flow pressure 
gradient leading to separation 

A71-27502 

BOTATIIG FLUIDS 

Nonlinear liait rotation velocity and circulation 
induced by wheel in axial flow turboaachine for 
incoBpressible ideal fluid, using iterative 
nuaerical algorithm 

A71-27715 

ROTATING SHAFTS 

Anemometer with braking aechanisa to prevent 


rotation of wind driven eleaents 

[NASA-CASE-XflF-05224] N71-23726 

ROTOR AERODYNAHICS 

Comparative vertical turbulence and loss 

restrictive stochastic models for threshold 
crossing rotor blade flapping vibrations at low 
lift high advance ratio 

[AIAA PAPER 71-389] A71-25351 

Laminar boundary layer transition, separation and 
streamline direction on rotating helicopter 
blades 

[NASA-TN-D-6321] H71-23779 

ROTOR BLADES 

Stability analysis and design optimization with 
dynamics and aeroelastics constraints for 
helicopter rotor blade miniaua weight with 
bending torsion flutter and favorable frequency 
placements 

[AIAA PAPER 71-388] A71-25352 

Complex real time hybrid computer simulator for 
captive two blade rotor platform dynamic problea 
solving 

A71-25847 

Discrete frequency rotor interaction noise from 
lifting fans, using force harmonics acting on 
blades 

[ASHE PAPER 71-GT-12] A71-25958 

Helicopter blades inherent vibration damping, 
coaparing theoretical and seaiempirical 
predictions to experimental results 

A71-27123 


ROTOR BLADES (TDRBOHACHIIEBY) 

Flow variation effect on velocity and flow angle 
distribution at exit of shrouded radial flow 
impeller with backward swept blades, using 
streamline curvature method 

[ASHE PAPER 71-GT-15] A71-25961 

Optimum weight protective system against 

uncontained rotor failure with radial fragment 

passage through turbine engine casing 

[ASHE PAPER 71-GT-70] A71-25985 

Glass fiber rotor blades design with longitudinal 
pressure tappings for cascade wind tunnel and 
turboaachinery flow research applications 

A71-26316 

Loads on compressor, ventilator and turbine rotor 
disks having large central holes, giving 
formulas for stress distributions 

A71-26952 

Performance test of single stage turbine with low 
solidity tandem rotor blade assembly 
[NASA-CR-1803] N71-23132 

ROTORS 

Analysis of solid rotors used in high speed 
induction motors for aerospace applications 

N71-21898 

Windage tests of cylindrical and lundell-conical 
rotors in ambient air producing Reynolds numbers 
up to 100,000 for high speed alternators 
[NASA-TH-X-67809] N71-23116 

RUBBER 

Inflation of initially spherical balloon of 

elastic rubber-like material, discussing tensile 
instability 

A71-25445 


RUNWAY CONDITIONS 

Flexible runway surfaces classification by LCN 
method, calculating for Ilyushin aircraft 

A71-26201 

Hutual aerodynamic effects of SH-1 helicopters 
during simultaneous takeoff and landing, 
determining minimum distances between 
helicopters 

A71-26953 

Fog clearance from airport runways, discussing 
available techniques, econoaic aspects and 
importance for military operations 

A71-27247 


BUNNAY LIGHTS 

Performance tests and characteristics of capsule- 
type and prismatic- head lights used for ajrport 
approach and runway lighting systems 
[NBS-10121] N71-22453 

Aviation ground lighting, visual landing aids, 
dual baseline transmissometer, photometric 
measurements of deck-landing progector sight, 
and lamp for Fresnel optical landing system 
[NBS-10508] N71-22456 
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SUBJECT INDEX 


S 


SAAB 37 AIRCRAFT 

Technical aspects of tactical all-weather 
instrument landing system of Swedish STOL 
aircraft Saab 37 Viggen 

A71-25233 


SAFETY DEVICES 

Safety standards development analysis for 
passenger vehicles and aircraft 

[AD-718397] N71-23333 

SAFETY FACTORS 

Fatigue failure probabilistic model under variable 
amplitude loading, considering relation between 
safety factor and fatigue failure probability 

A71-25492 

Safety measures to eliminate aircraft trailing 
vortex hazards 

rNASA-TM-X-67125] N71-23418 

Operational performance and handling safety 
reguirements for single engine boundary layer 
controlled aircraft in STOL mode 

N71-23419 

Speed and field length safety factors for approach 
and landing mechanics of Breguet aircraft 

N71-23420 

Human factors and safety reguirements in aircraft 
design 

N71-23423 

Human factors and control system failures in jet 
upsets during turbulence encounters 

N71-23424 

Flying safety factors in close to ground 
operational design of XH-51 helicopter 

N71-23430 


SANDWICH STRUCTURES 

Height minimization of semiinfinite flat sandwich 
panel at constant dynamic pressure in supersonic 
flow subject to flutter constraint, using finite 
element model 

[ATAA PAPER 71-330] A71-25310 

Reinforced plastics components in supersonic 
transport nose radome and missile radar 
antennas, discussing molding, sandwich materials 
and computer controlled spraying techniques 

A71-27016 


SATELLITE NETWORKS 

Satellite applications to aircraft communications, 
navigation, and surveillance over US including 
synthesized satellite network and aircraft 
equipment for air traffic control 
[ NASA-CR-117760 ] N71-22339 

Location/identification transmitter and equipment 
for use in satellite applications in aircraft 
communication, navigation, and surveillance for 
OS air traffic control 

r NASA-CR-1 17759 ] N71-22340 

US cooperation with ESRO OHF satellite system 
development for air traffic control in Europe 
r NASA-TT-F-13651 1 N71-23967 

SATELLITE-BORNE PHOTOGRAPHY 

Statistical diameter size distribution of random 
circles on plane or spheres in space from 
satellite and aircraft measurements for aerial 
and cloud photography 

A71-27100 

SCALE HODELS 

Aircraft tires mechanical data from small models, 
discussing mechanical properties, tire stresses 
and tire temperatures 

[AIAA PAPER 71-346] A71-25325 

SCHLIBREN PHOTOGRAPHY 

Schlieren visualization for supersonic annular 
fixed cascade and freon compressor wind tunnels, 
using vane holding cylinder devices 

A71-27717 

Schlieren and phase contrast methods of hypersonic 
flow visualization 

N71-22637 

SE-210 AIRCRAFT 

Automatic approach and landing system with flash 
warning signal for Caravelle aircraft control 

N71-23429 

SEALERS 

Aircraft power plants sealing materials, 

emphasizing porous cermet seals heat resistance 
under thermal cyclic loads 

A71-27688 


SELF ADAPTIVE CONTROL SYSTEMS 

Nonlinear self adjusting and variable structure 
automatic control systems for piloted and 
pilotless fliaht vehicles, considering 
oscillations due to electric servosystems 
nonlinear characteristics 

A71-26716 

Aeroclastic aircraft self adjusting automatic 
control systems, discussing elimination of 
elastic oscillations caused noise from angular 
velocity sensing circuits 

A71-26718 

SELF ORGANIZING SYSTEMS 

Adaptive self-organizing and -learning control 
systems with long and short term memory 
retention, using logic random searches to find 
parameter values 

[ASME PAPER 71-DE-22] A71-27324 

SEMISPAN MODELS 

Hind tunnel investigation of longitudinal 

aerodynamic characteristics of semispan wing 
deflected-slipstream configuration with double 
slotted flap and auxiliary wing 

r NASA-TN-D-6323 ] N71-23861 

SENSORS 

Automatic gust alleviation system employing 

inertial sensors and feedback devices with wing 
flaps and elevators, considering linkage 
control, noninteracting control and split 
control 

A71-25195 

SEPARATED FLOW 

Interaction theory for supersonic separated and 
reattaching turbulent boundary layers, comparing 
to real flow past compression ramp 
[ATAA PAPER 71-128] A71-25476 

Hele-Shaw flow viscous tails from airfoil, 
observing high Reynolds number trailing edge 
flow for separation and initiation of Kutta 
condition 

A71-26447 

Separated flow over flat plate with blunted fin at 
zero angle of attack 

[AD-717717] N71-22300 

SEQUENTIAL ANALYSIS 

Motion sequential analysis of airways utilization, 
using mathematical-statistical methods 

A71-27143 

SERVICE LIFE 

Helicopter auxiliary power unit /APO/ life cycle 
cost computation 

A71-26679 

SHARP LEADING EDGES 

Flight-measured base pressures from sharp leading 
edge upper vertical fin of X-15 aircraft 
compared with wind tunnel data for turbulent 
flow at Mach numbers from 1.5 to 5.0 
[NASA-TN-D-63481 N71-23922 

SHEAR FLOW 

Computer program for aerodynamic forces on 

flexible plate undergoing transient motion in 
shear flow, applying to panel flutter 

A71-27559 


SHEAR STRESS 

Three dimensional turbulent boundary layer 

calculations, using two dimensional method based 
on turbulent energy equation empirical 
conversion into shear stress transport equation 

A71-26443 


SHELTERS 

Bare base shelter/hangar expandable structures for 
rapid worldwide Tactical Fighter Organization 
deployment, noting foam and honeycomb 
fabrication 

[AIAA PAPER 71-398] A71-25274 

SHOCK ABSORBERS 

Parachute decelerator towline energy absorber 
shock attenuation characteristics, discussing 
drop test results 

[AIAA PAPER 70-1202] A71-25527 

SHOCK LAYERS 

High temperature aerodynamics with electromagnetic 
radiation, considering thermally radiating shock 
layers, electric arc driven wind tunnels and gas 
dynamic lasers 

A71-27277 


SHOCK TUBES 

Conference on propulsion and energetics techniques 
for diagnosing high velocity flows 
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SUBJECT IIDEX 


SLSMDSB W1H6S 


riGAED-CP-381 H71-22626 

SHOCK THBHELS 

SiBnlation of supersonic raajet coabustion chaaber 
in shock tunnel 

H71-22630 

SHOCK RATE ATTEIQATIOH 

Supersonic flight path curvature effects on local 
shock wave production, considering no booa zone 
and ground rules 

A71-26310 

SHOCK RITE IITEBACTIOH 

Triple point trajectory of shock-shock Each 

reflection off plane vail, coaparing to Rhithaa 
theory 

A71-26192 

Hypersonic cruise vehicles viscous interactions 
areas, ezaaining coapression corners, shock 
interactions, laainar and turbulent flow, 
boundary layer separation, etc 

CAIAA PAPER 70-7811 A71-27551 

Shock interaction effects on flapped delta ving at 
hypersonic speed, presenting aethod for 
estiaating reflected expansion vave iapingeaent 
boundaries and resulting aerodynaaic 
coefficients 

A71-27598 

SHOCK RATE PROFILES 

Laboratory high beta plasaa shock wave generation 
fAD-7173971 N71-22166 

SHOCK RATE PBOPAGATIOH 

Transonic coapressor shock vave noise generation 
and decay rates at aultiple tones, using sonic 
boon analysis 

[ASRE PAPER 71-GT-7] A71-25953 

SHOCK HATES 

Transfornation in air coaponents due to narked 
increase in tpvperature daring reentry shock 

wave 


N71-22640 


SHORT HAOL lIBCBAFT 

European airbus, considering flight trials of 
first A.300B high capacity transport aircraft 

A71-26921 


Nornal and coapound helicopters to be used as 

short haul aircraft in view of burden on today’s 
air traffic control 


B71-22189 

Short haul vertical takeoff aircraft with lift 
fans incorporated in aircraft body, noting wide 
aircraft coapartaent 

H71-22190 

Propeller-driven short haul tilt wing aircraft 
noting aerodynaaic noise 

S71-22191 

Comparison of autoaobile, rail transportation, and 
short haul aircraft performance by means of 
market research noting central city airports 

H71-22192 

Cost analysis in vertical takeoff aircraft 
operation for short haul traffic noting 
influence of airport operation 

H71-22193 

SHOHT TAKEOFF AIBCBAFT 

Ring flap slipstream deflection correction method 
for evaluation of propeller power effect on lift 
and drag coefficients of Arava twin engine STOL 
aircraft 


A71-25164 

Technical aspects of tactical all-weather 
instrument landing system of Swedish STOL 
aircraft Saab 37 Tiggen 

A71-25233 

Ring design criteria imposed by high speed 
reguirement for short takeoff aircraft, 
considering thin sveptback wing with small 
aspect ratio for lateral control 

A71-27471 

Turbofan STOL transport application to air 
transportation congestion, discussing 
conditioning landing field length, 
navigational/control problems and jet flap 
concepts 

A71-27602 

Evaluation of short takeoff aircraft for 

commercial shuttle flight applications to reduce 
traffic congestion in San Francisco, California 
area 

H71-21874 


Effect of engine position and high lift devices on 
aerodynamic characteristics of external flow, 
jet flap STOL model - graphs 

[MASA-TB-D-62221 N71-23124 

Accident investigations, flight control systems, 
and operational recordings for improved aircraft 
flight mechanics 

[ AGAED-CP-76-71 1 N71-23410 

Design modifications on short takeoff Bronco 

aircraft resulting from combat operations tests 

H71-23416 

Operational performance and handling safety 
requirements for single engine boundary layer 
controlled aircraft in STOL mode 

H71-23419 

SIGIAL BEFLECTIOl 

Landing systems signal reflection interference on 
correlation protected instrument landing system 
beans 

[RAE-TR-70141 1 N71-23361 

SILERCEBS 

One dimensional flow models of internal combustion 
engine exhaust silencers in noisy systems 

A71-25180 

SUICIDES 

Superalloy dispersion strengthened and fused 
slurry silicide coatings for aircraft gas 
turbine engines and space shuttle heat shields 

A71-25555 

SILICOH ALLOTS 

Comparison between silicon-magnesiun-alaninum 
alloy and copper aircraft electric conductors 
and terminals noting types of tests 
rTRC-BR-19785] H71-23547 

SILICOIE BDBBEB 

Flame retardant silicons elastomers for use as 
aircraft construction materials, describing 
fabrication techniques, mechanical, aging and 
weathering properties 

A71-27412 

SILICOHES 

Performance testing of f luorosilicone hydraulic 
fluid in high temperature supersonic aircraft 
piston pumps 

A71-27040 

SIHDLATOBS 

Design and development of lunar escape system 
simulator for investigation of lunar escape 
problems and simplified manual guidance and 
control for lunar escape vehicles 
[NASA-TH-D-61111 N71-22590 

SKIS (STRUCTURAL HEHBER) 

Boron-epoxy structural skins design for F-14 

honeycomb horizontal stabilizer, using computer 
program 

A71-25420 

Graphite-epoxy composite skins for commercial 
aircraft flight spoiler, discussing multiangle 
ply design and fabrication 

A71-27413 


SKIH TEHPERATURE (HOR-BIOLOGIC AL) 

Heat flux sensor adapted for mounting on aircraft 
or spacecraft to measure aerodynamic heat flux 
inflow to aircraft skin 

[KASA-CASE-XFR-03802] H71-23085 

SLEHDER BODIES 

Aerodynamic characteristics of slender body of 
revolution traveling in long tube with circular 
cross section, deriving static and dynamic 
stability derivatives formulas 

A71-25477 

Three dimensional incompressible flow about 

slender foil in perfect fluid, stressina vortex 
field effect 

A71-27477 

Flow field model for steady asymmetric vortex 
system shed from slender body of revolution in 
coning motion 

fAIAA PAPES 70-52] A71-27552 

Hypersonic wakes of two dimensional slender wedges 
and flat plate, testing stability in transition 
region in wind tunnel 

A71-27561 

Procedures for predicting properties of transonic 
flows about thin airfoils and slender bodies 
f NASA-CH-1722] N71-23133 

SLEKDBB RUGS 

Loads induced on infinite aspect ratio wing by 
straight infinite free vortex in subsonic 


A-41 


SLIPSTREAMS 


SOBOfBCT INDEX 


compressible freestream, using planar lifting 
surface theory 

A71-25474 

Onsteady flow downwash behind finite span slender 
wing during supersonic motion at finite Strouhal 
numbers 

A71-27697 


SLIPSTREAnS 

Plane and circular turbulent iet boundary layer 
expansion in slipstream, comparing analytical 
with experimental results 

A71-27505 

Wind tunnel investigation of longitudinal 

aerodynamic characteristics of semispan wing 
deflected-slipstream configuration with double 
slotted flap and auxiliary wing 

r NASA-TN-D-6323 1 N71-23861 

SLOTS 

Additional slot and flow fence effects on 
aerodynamic characteristics of single stage 
compressor blading 

C NASR-CB-726351 N71-21995 

SMALL PERTURBATION PLOW 

Sound generation by small perturbation jet flow 
fDLR-FB-7 1-021 N71 -23596 

SMOKE 

Standard eguipment and procedures for aircraft gas 
turbine engine exhaust smoke measurement 

' TASME paper 71-GT-88] A71-25995 

SNOW 

Investigation of helicopter get engine flameout 
due to ingestion of snow and ice 
[NRC-118931 N71-21927 

SOCIOLOGT 

Socioeconomic changes in aeronautics, discussing 
faster long range aircraft, airport access 
problems, technological advances, short haul 
transportation and industr y/government relations 

A71-27601 


SOFT LANDING 

Fuel-optimal ret rot hrust ed soft landing of 
airdrops through atmosphere 

[AD-7184051 N71-23487 

SONIC BOOMS 

Transonic compressor shock wave noise generation 
and decay rates at multiple tones, using sonic 
boom analysis 

[ASME PAPER 71-GT-71 A71-25953 

Supersonic flight path curvature effects on local 
shock wave production, considering no boom zone 
and ground rules 

A71-26310 

Plate and acoustic finite elements simulation of 
window-room system coupled transient response to 
sonic booms, discussing equations of motion and 
cavity depth effect 

A71-27481 

Measurements of sonic boom pressure distribution 
of bodies of revolution at Mach 2.96, 3.83, and 
4,63 in Unitary Plan wind tunnel 
r NASA-TN-D-6195 1 N71-21961 

Proceedings and recommendations of conference on 
sonic booms 

fIGIA-17/4.81 N71-21976 

Wind tunnel investigation of lift-induced sonic 
boom characteristics of two simple wing models 
at Mach numbers from 2.3 to 4.63 
[ NASA-TN-D-6201 1 N71-23125 

Wind tunnel tests to determine sonic boom 

characteristics of straight wing and delta wing 
space shuttle during reentry into earth 
atmosphere 

r NASA-TM-X-620301 N71-23296 

Finite difference method for calculating sonic 
boom overpressure signatures in vicinity of 
caustics 


r AD-7188351 N71-23738 

soot 

Air polluting nitric oxide and soot production by 
iet aircraft, discussing mixing process and 
atmospheric dispersion 

[AIAA PAPER 70-115] A71-27560 

SOUND FIELDS 

Axial flow fan noise, investigating louvers 
effects on sound field 


Aerodynamic sound production and 
asymptotic expansions 


A71-26704 
method of matched 


N71-22467 


SOUND GENERATORS 

Aerodynamic sound production and method of matched 
asymptotic expansions 

N71-22467 

Sound generation by small perturbation get flow 
rDLE-FB-71-02] N71-23596 

SOUND PRESSURE 

Condenser microphones aerodynamically induced 
noise, investigating acoustic pressure lower 
limit dependence on air flow velocity and 
turbulence 

A71-27063 

SOUND PROPAGATION 

Effects of sound damping elements in subsonic wind 
tunnels 

[RAE-LIB-TRANS-1465] N71-21885 

SOUND WANES 

Two dimensional sound wave equation solution in 
terms of time retarded arguments, deriving 
analytical expressions for aircraft noise 
intensity and power 

A71-25144 

Sound radiation and wake turbulence spectra from 
axial compressor single airfoils, including 
double circular arc profiles 

[ASME PAPER 71-GT-4] A71-25950 

Aerodynamic noise scattering near Lighthill 

multiples, considering intense near-field energy 
conversion into sound waves 

A71-26448 

Sound radiation from time varying point force in 
accelerative motion, applying to fan or 
helicopter rotor noise at subsonic tip speeds 

A71-26702 


SOVEREIGNTY 

Air and cosmic space common law, discussing 

boundaries, sovereignty over state territories 
and iurisprudence related to travel development 

A71-26325 


SPACE LAW 

Air and cosmic space common law, discussing 

boundaries, sovereignty over state territories 
and iurisprudence related to travel development 

A71-26325 


SPACE PROGRAMS 

Application of spacecraft technology to aircraft 
for improvement in systems, materials, and 
performance 

r NASA-TM-X-67073 1 N71-22394 

SPACE SHUTTLES 

Tables and maps of selected landing airfields for 
shuttle orbiters with various crossranges 
r NASA-TM-X-67080 1 N71-21996 

Low subsonic longitudinal aerodynamic 

characteristics of twin body space shuttle 
booster configuration using low turbulence 
pressure tunnel - graphs 

r NASA-TM-X-2162 ] N71-23135 

Wind tunnel tests to determine sonic boom 

characteristics of straight wing and delta wing 
space shuttle during reentry into earth 
atmosphere 

[NASA-TM-X-62030] N71-23296 

Requirements analysis of airbreathing gas turbine 
engines for shuttle vehicles 

rNASA-TM-X-67806 ] N71-23764 

Wind tunnel surface-flow visualization of delta 
wing shuttle configuration at Mach number of 7.4 
and several Reynolds numbers 

rNASA-TM-X-620361 N71-23953 

SPACECRAFT DESIGN 

Application of spacecraft technology to aircraft 
for improvement in systems, materials, and 
performance 

rNASA-TM-X-670731 N71-22394 

SPACECRAFT INSTRUMENTS 

Optical proiector system for establishing optimum 
arrangement of instrument displays in aircraft, 
spacecraft, other vehicles, and industrial 
instrument consoles 

r NASA-CASE-XNP-03853 ] N71-21882 

Combined optical attitude and altitude indicating 
instrument for use in aircraft or spacecraft 
[ NASA-CASE-XLA-01907 1 N71-23268 

SPACECRAFT SHIELDING 

Superalloy dispersion strengthened and fused 
slurry silicide coatings for aircraft gas 
turbine engines and space shuttle heat shields 

A71-25555 
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StlBJECT IHDBI 


STBBSSES 


SPACECBAFT STBUCTDBBS 

Glass fiber reinforced plastics aerospace 
applications covering radones, dielectric 
panels, aircraft ducting, secondary structures, 
furnishings, nouldings and tooling 

A71-25652 

SPECTBAL SI6BAT0BES 

Tests for determining spectral signatures of 
integrated high-frequency antenna systems for 
P-3 aircraft 

rAD-718054] N71-23609 

SPBBCH 

Hethods for predicting speech interference within 
cockpits of fixed wing and rotary wing aircraft 
rAD-718098] H71-23528 

SPHBBES 

Boundary effects of circular wind tunnel on 
virtual mass of sphere 

[SAL-TB-223] H71-22159 

SPOILBBS 

Graphite-epoxy composite skins for commercial 
aircraft flight spoiler, discussing multiangle 
ply design and fabrication 

A71-27413 

STABILITY DEEITATITES 

Data reduction techniques for deriving aerodynamic 
forces and moments in absence of support 
interference 

[HASA-CB-111844] N7 1-23 122 

STAGIATIOI PLOW 

Enthalpy and wall heat flux calculations for 
stagnation region aft of blunt axisymmetric 
bodies in hypersonic axial flow 

CAD-7174181 N71-22087 

STA6IATI0I POIKT 

Two dimensional laminar boundary layer equation 
local drag coetticient from one and two term 
Herk expansion in regions upstream of stagnation 
point 

A71-27051 

Equilibrium air boundary layer flows at three 
dimensional stagnation points, discussing flow 
characteristics and real gas heat transfer 
parameters 

[AIAA PAPEB 70-809] A71-27582 

STAGWATIOW TEHPEBATOBE 

Shielded fine wire probe for total temperature 
rapid measurement in high speed flows, 
discussing construction and theoretical 
considerations 

A71-25528 

STAIBLESS STEELS 

Elevated temperature effects on fatigue life of 
tensile stressed titanium alloys, aluminum 
alloys, and stainless steels 

rHASA-TN-D-6145] H71-22076 

STAHDABDS 

Standard equipment and procedures for aircraft gas 
turbine engine exhaust smoke measurement 
CASME PAPEB 71-GT-88] A71-25995 

Safety standards development analysis for 
passenger vehicles and aircraft 

[AD-718397] H71-23333 

STATIC PBESSOBB 

Flutter of buckled plate exposed to static 

pressure differential and streamwise applied in- 
plane load, comparing experimental results with 
stability boundairy calculations 

A71-27584 

STATIC STABILITY 

Aerodynamic characteristics of slender body of 
revolution traveling in long tube with circular 
cross section, deriving static and dynamic 
stability derivatives formulas 

A71-25477 

STATIC TESTS 

Low-inertia flow-direction vane static and dynamic 
wind tunnel tests at subsonic and supersonic 
speeds for in-fliqht measurement of bust 
velocities 

t HASA-TB-D-6193] R7 1-231 15 

STATISTICAL ABALYSIS 

Theory, calculation, and design of centrifugal 
compressor machines 

fAD-717878] N71-23297 

STATISTICAL DISTBIBUTIOBS 

Pattern of accident distribution for V/STOL 
aircraft in Onited States of America 

H71-23426 


STATOB BLADES 

Large axial compressor flow straightening stator 
blades unsteady pressure measurements with short 
response time detectors 

A71-27469 

Cold-air tests to determine performance 

characteristics of single-stage turbine with 
stator blades employing transpiration coolant 
ejection through wire mesh shell 
[HASA-TH-X-2176] N71-23980 

STEADY FLOW 

Steady three dimensional subsonic nonviscous flow 
through turbomachine with arbitrary hub and 
shroud shapes and finite blade number, using 
iterative blade to blade procedure 
fASHE PAPEB 71-GT-2] A71-25949 

Steady transonic flow through two dimensional gas 
turbine cascades predicted with time dependent 
formulation of flow equations, giving airfoil 
surface pressure distributions 

[ASHE PAPEB 71-GT-89] A71-25996 

Steady supersonic isoenergetic flow of thermally 
and calorically perfect gas past circular cones 
at zero angle of attack, using dimensional 
perturbation method 

A71-26939 


STEELS 

Low alloy steels and superalloys inertia welding 
in gas turbine field, discussing microstructure 
tensile strength and stress rupture 
[ASHE PAPER 71-GT-21] A71-25965 

Jet fuels deoxygenation effects on steels antiwear 
properties and critical loading under 
vibrational and gliding friction 

A71-27662 


STOKES FLOW 


Stokes flow parachute extremely lightweight 

decelerator for increasing altitude and rocket- 
borne radiosondes atmospheric data sampling 
quality 

[AIAA PAPER 71-401] A71-25277 

STBAIW BATE 

Hoire effect analysis of stress and strain of 
machine parts and structural elements 
[AD-717826] M71-22168 

STRAPS 

Traversing Infrared Inspection System for C-5 
aircraft fail-safe strap panels of bonded Ti-Al 
laminates, discussing design and application 
[ASHE PAPER 71-DE-37] A71-27327 

STBATOSPHEBE 

Honexpandinq reflecting balloon for radar 
measurement of stratospheric circulation 
[RLL-H-20326-/5828.4F/] H71-23934 

STBEAH FOWCTIOWS (FLOIDS) 

Impeller blade loading vorticity on stream surface 
of revolution for mixed flow compressor, using 
annular cascade theory 

[ASHE PAPER 71-GT-17] A71-25962 

Lift and particle displacement around lifting body 
with stream function as fluid motion equation 
integral 

A71-27577 


STRESS (PHYSIOLOGY) 

Routine unprotected exposure to acoustic noise 
within cockpits of trainer aircraft presenting 
potential hazardous stress 

[AD-717852] H71-22426 

STRESS AIALYSIS 

Automated optimal weight fully stressed large 
scale structural design of aircraft, using 
matrix- mathematical programming technique 
[AIAA PAPER 71-361] A71-25340 

Hoire effect analysis of stress and strain of 
machine parts and structural elements 
[AD-717826] N71-22168 

STRESS COWCEWTSATIOW 

Loads on compressor, ventilator and turbine rotor 
disks having large central holes, giving 
formulas for stress distributions 

A71-26952 


STRESS HEASORBHBIT 

Surface strain measurements in turbine blades' by 
time average holographic interferometry, 
reviewing resonant modes and holographic fringe 
patterns 

[ASHE PAPER 71-GT-84] A71-25992 

STRESSES 

Aircraft tires mechanical data from small models. 
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STROOHAL NUMBER 


SUBJECT INDEX 


discussing mechanical properties, tire stresses 
and tire temperatures 

TAIAA PAPER 71-3461 A71-25325 

STROOHAL NUMBER 

Unsteady flow downwash behind finite span slender 
wing during supersonic motion at finite Strouhal 
numbers 

A71-27697 

STRUCTURAL ANALYSIS 

Wing-f uselage-tail interacting low speed flutter, 
considering mechanical tuning and aerodynamic 
interference couplings 

TAIAA PAPER 71-326] A71-25306 

Koiter method for asymptotic analysis of 

postbuckling behavior reformulated in finite 
element notation 

rAD-7177401 N71-22485 

STRUCTURAL DESIGN 

Ti intermediate diagonal tension field shear beam 
analysis and design for Boeing SST, using 
Ray leiqh-F itz method 

fAIAA PAPER 71-3401 A71-25319 

Stability analysis and design optimization with 
dynamics and aeroelastics constraints for 
helicopter rotor blade mininum weight with 
bending torsion flutter and favorable freguency 
placements 

fAIAA PAPER 71-388] A71-25352 

Prototype graphite fiber/plastic fuselage 
component design, test and performance 
prediction, using structural analysis methods 

A71-25428 

Concorde aircraft construction methods, materials 
and design 

A71-26882 

Automated low cost structural-mechanical design 
and optimization of wing pivot systems for 
variable geometry aircraft 

fAIAA PAPER 71-4041 A71-27410 

Flying safety factors in close to ground 
operational design of XH-51 helicopter 

N71-23430 

STRUCTURAL MEMBERS 

Aircraft structural elements thermal behavior 

under aerodynamic heating with linear dependence 
on initial temperature 

A71-27493 

STRUCTURAL STABILITY 

Torsional-flexural stability of stiffened Ti 

panels for application to supersonic transport, 

using small deflection energy methods 

fATAA PAPER 71-338] A71-25317 

Inflation of initially spherical balloon of 

elastic rubber-liko material, discussing tensile 
instability 

A71-25445 

STRUCTURAL STRAIN 

Moire effect analysis of stress and strain of 
machine parts and structural elements 
fAD-7178261 N71-22168 

STRUCTURAL WEIGHT 

Weight minimization of semiinfinite flat sandwich 
panel at constant dynamic pressure in supersonic 
flow subiect to flutter constraint, using finite 
element model 

fAIAA PAPER 71-3301 A71-25310 

SUBSONIC AIRCRAFT 

Cruising flight range as function of 
supersonic/subsonic transport fuselage 
geometrical parameters 

A71-27494 

SUBSONIC FLOW 

Compressibility correction for subsonic flows past 
bluff bodies, considering boundary distortion 
and pressure distribution shift 


A71-25149 

Loads induced on infinite aspect ratio wing by 
straight infinite free vortex in subsonic 
compressible freestream, using planar lifting 
surface theory 


A71-25474 

Steady three dimensional subsonic nonviscous flow 
through turbomachine with arbitrary hub and 
shroud shapes and finite blade number, using 
iterative blade to blade procedure 
fASME PAPER 71-GT-21 A71-25948 

.High subsonic flow two dimensional turbine cascade 
design by approximate hodograph method, noting 
pressure distribution measurements 


fASME PAPER 71-GT-34] A71-25971 

Numerical solution of mixed supersonic and 
subsonic steady wake flows by time-dependent 
method 

N71-22674 

SUBSONIC SPEED 

Subsonic and supersonic airline operations, 

restraints, considering noise, air pollution and 
inadeguate airport facilities 

A71-26870 

Multhopps subsonic lifting surface theory, using 
least squares method 

fNAL-TN-24] N71-22472 

Wind tunnel investigation of hypersonic transport 
model aerodynamic characteristics at Mach 
numbers to 6 - graphs 

f NASA-TN-D-6191 1 N71-23127 

Construction of leading edges of surfaces for 
aerial vehicles performing from subsonic to 
above transonic speeds 

f NASA-CASE-XLA-01486 1 N71-23497 

SUBSONIC WIND TUNNELS 

Effects of sound damping elements in subsonic wind 
tunnels 

f RAE-LIB-TRANS-1465] N71-21885 

SUPERCRITICAL FLOW 

Application of integral relations to inviscid 
supercritical flow over symmetric airfoils at 
zero angle of attack 

fAD-717339] N71-22098 

SUPERSONIC AIRCRAFT 

Performance testing of f luorosilicone hydraulic 
fluid in high temperature supersonic aircraft 
piston pumps 

A71-27040 

Minimum drag surface shape of thick lifting delta 
wing integrated with conical fuselage for 
supersonic cruising speed 

A71-27716 

Planning for expected civil aviation developments 
caused by change-over to Boeing 747 aircraft and 
supersonic transport 

N71-22381 

Planning for civil aviation operations including 
Boeing 747 aircraft and supersonic aircraft 

N71-22382 

Market forecasts and traffic control technologies 
of Boeing 747 aircraft and supersonic aircraft 
operations 

N71-22383 

Civilian airline operations with Boeing 747 
aircrafts and supersonic aircraft 

N71-22385 

Planning parameters for high capacity 
international airport system 

N71-22389 


Investigation of longitudinal and lateral 
stability and controllability of supersonic 
aircraft 

[AD-718285] N71-23818 

SUPERSONIC BOUNDARY LAYERS 

Interaction theory for supersonic separated and 
reattaching turbulent boundary layers, comparing 
to real flow past compression ramp 
[AIAA PAPER 71-128] A71-25476 

Seattachraent angle of supersonic laminar mixed 
boundary layer, using revolution model with 
Reynolds number allowance 

A71-26194 

Supersonic boundary layer transition on adiabatic 
wall, discussing wind tunnel size, surface 
roughness and freestream disturbances effects 
[AIAA PAPER 70-5861 A71-27554 

SUPERSONIC COMBUSTION 

Supersonic combustion, fuel iniection, and 

recirculation in hydrogen hypersonic external 
combustion at flat plates and bodies of 
revolution 

r DLR-FB-70-64 1 N71-22129 

SUPERSONIC COMBUSTION RAMJET ENGINES 

Simulation of supersonic ramjet combustion chamber 
in shock tunnel 

N71-22630 


SUPERSONIC FLIGHT 

Supersonic flight path curvature effects on local 
shock wave production, considering no boom zone 
and ground rules 

A71-26310 
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SUBJECT IVDEX 


SUPEBSOHIC WIHD TOHHELS 


Subsonic and supersonic airline operations, 

restraints, considering noise, air pollution and 
inadequate airport facilities 

A71-26870 

Accelerated supersonic notion of plane at finite 
angle of attack 

fSASA-TT'F- 135251 H71-23278 

SUPEBSOVIC FLOW 

Cylindrical shells panel flutter analysis for 

internal stress and supersonic flow, considering 
still air buckling data useful for deternining 
buckling loads 

[AIAA PAPER 71-3281 A71-25308 

Breakup nechanisn of liquid sheets and jets in 
supersonic gas stream, using spark 
photomicrographs and high speed movies 

A71-25471 

Shielded fine wire probe for total temperature 
rapid measurement in high speed flows, 
discussing construction and theoretical 
con si derations 

A71-25528 

Steady supersonic isoenergetic flow of thermally 
and calorically perfect gas past circular cones 
at zero angle of attack, using dimensional 
perturbation method 

A71-26939 

Two phase supersonic barotropic flow with solid 
particles around thin profile with allowance for 
elastic particle collisions 

A71-27450 

Turbomachine blade cascades in supersonic flow, 
noting wave configurations, entropy and counter 
pressure variations 

A71-27475 

Particle interaction with wedge surface in 

supersonic two phase flow, determining incidence 
coordinates and collision frequency as function 
of initial conditions 

A71-27665 

Unsteady flow downwash behind finite span slender 
wing during supersonic notion at finite Strouhal 
numbers 

A71-27697 

Analysis of supersonic and hypersonic flow of 

inviscid ideal gas over conical wings with sharp 
leading edges and attached shock waves by three 
diaensionai method of characteristics 
[KASA-CR-1738] N71-22672 

Numerical solution of nixed supersonic and 
subsonic steady wake flows by time-dependent 
method 


N71-22674 


SUPEBSOHIC FLUTTER 

Lifting surfaces supersonic-hypersonic flutter at 
angle of attack determined by shock expansion, 
Newtonian flow and local flow piston theory 
fAIAA PAPER 71-3271 A71-25307 

Height minimization of semiinfinite flat sandwich 
panel at constant dynamic pressure in supersonic 
flow subject to flutter constraint, using finite 
element model 


[AIAA PAPER 71-3301 A71-25310 

Flutter analysis of clamped thin skew panels with 
midplane forces in supersonic flow, using 
Galerkin method 


A71-26766 

SUPERSONIC HEAT TBANSFEH 

Comparison of flat plate sharp and blunt edge 
effects on heat transfer in supersonic flow and 
heat transfer coefficient dependence on Reynolds 
number 

CAD-7178251 N71-22156 

SUPERSONIC INLETS 

Hind tunnel tests for instantaneous and dynamic 
analysis of effects of time-variant distortions 
produced in supersonic inlet on J85-GE-13 
turbojet engine 

CNASA-TH-I-678211 N71-23927 

SUPERSONIC JET FLOH 


Screech noise generation by supersonic jet 
impingement on flat plate, discussing jet 
disintegration mechanism with resultant shock 
wave oscillations 


A71-25521 

SUPERSONIC NOZZLES 

Supersonic propelling nozzle optimal parameters 
for maximum thrust coefficient, discussing 
nozzle control and efficiency 


A71-27504 

yiscotts flow in supersonic de Laval nozzle, 
measuring gas density and rotational 
temperatures by electron beam techniques 
[AIAA PAPER 70-8101 A71-27555 

SUPEBSONIC SPEEDS 

Design, fabrication and static testing of attached 
inflatable decelerator models for supersonic 
wind tunnel evaluation 

rNASA-CR-1118311 H71-22538 

Hind tunnel investigation of lift-induced sonic 
boom characteristics of two simple wing models 
at Hach numbers from 2,3 to 4.63 

[NASA-TH-D-62011 N71-23125 

Hind tunnel investigation of hypersonic transport 
model aerodynamic characteristics at Sach 
numbers to 6 - graphs 

CSASA-TN-D-6191) N71-23127 

SUPEBSONIC TRANSPORTS 

ATC regulations considered for Concorde 

introduction to passenger service, discussing 
landing and takeoff characteristics 

A71-25232 

Torsional-flexural stability of stiffened Ti 

panels for application to supersonic transport, 

using small deflection energy methods 

fAIAA PAPER 71-3381 A71-25317 

Hind tunnel evaluation of analytical method for 
predicting longitudinal stability and 
aerodynamic characteristics of large flexible 
aircraft applied to supersonic transport 
configuration 

[AIAA PAPER 71-3431 A71-25322 

SST problems, including adequate instrumentation 
and fuel tank immunization to explosion 

A71-26883 

Reinforced plastics components in supersonic 
transport nose radome and missile radar 
antennas, discussing molding, sandwich materials 
and computer controlled spraying techniques 

A71-27016 

Cruising flight range as function of 
supersonic/subsonic transport fuselage 
geometrical parameters 

A71-27494 

Flight tests of Boeing 747 aircraft and 

operational analysis for sanersonic transport 

N71-22386 

Aerodynamic characteristics affecting stability 
and controllability of supersonic aircraft 
rAD-7184741 N71-23538 

SUPERSONIC TURBINES 

Supersonic turbine design, presenting performance 
data for film cooled blunt leading edge rotor 
blades measured in two dimensional cascade 
experiments 

[ASKE PAPER 71-GT-761 ft71-25990 

SUPERSONIC HAKES 

Baqnetically suspended laminar supersonic cone 
wake stability from hot wire fluctuation and 
spectral components amplitude/phase measurements 

A71-25475 

Numerical solution of mixed supersonic and 
subsonic steady wake flows by time-dependent 
method 

N71-22674 


SUPERSONIC HIND TUNNELS 

Supersonic boundary layer transition on adiabatic 
wall, discussing wind tunnel size, surface 
roughness and freestream disturbances effects 
[AlkA PAPER 70-586] A71-27554 

Schlieren visualization for supersonic annular 
fixed cascade and freon compressor wind tunnels, 
using vane holding cylinder devices 

' A71-27717 

Low-inertia flow-direction vane static and dynamic 
wind tunnel tests at subsonic and supersonic 
speeds for in-flight measurement of bust 
velocities 

(NASA-TN-D-6193] N71-23115 

Dependence of low turbulence flow in supersonic 
wind tunnel on conditions in supply header 
[AD-718227] N71-23480 

Hind tunnel tests for instantaneous and dynamic 
analysis of effects of time-variant distortions 
produced in supersonic inlet on J85-GE-13 
turbojet engine 

r NASA-TH-X-67821 1 N71-23927 


A-45 


SDSPACE PROPERTIES 


SOBJECT IBDEX 


SURFACE PROPERTIES 

Surface strain leasurements in turbine blades by 
tiae average holographic interferometry, 
reviewing resonant modes and holographic fringe 
patterns 

TASME PAPER 71-GT-841 A71-25992 

High aspect ratio planing surface gliding on 
infinitely deep, incompressible, inviscid, and 
qravity-free fluid 

fAD-717667] N71-22345 

SURFACE REACTIOHS 

Finite difference method for calculating sonic 
boom overpressure signatures in vicinity of 
caustics 

fAD-718835] N71-23738 

SURFACE ROOGHHBSS 

Laminar boundary layer perturbation by sinusoidal 
wall roughness, analyzing effect on transition 
nature and position 

A71-27470 

SURFACE ROOGHMESS EFFECTS 

Supersonic boundary layer transition on adiabatic 
wall, discussing wind tunnel size, surface 
roughness and freestream disturbances effects 
[AIAA PAPER 70-586] A71-27554 

Aerodynaraically stable meteorological balloon 
using surface roughness effect 

r NASA-CASE-XHF-04163 ] N71-23007 

J,anding accidents investigations for Hawker 
Siddeley 748 aircrafts with performance 
measurements on rough surfaces 

N71-23417 

SURFACES 

Lifting surfaces supersonic-hypersonic flutter at 
angle of attack determined by shock expansion, 
Newtonian flow and local flow piston theory 
TAIAA PAPER 71-327] A71-25307 

SWEAT COOLING 

Cold-air tests to determine performance 

characteristics of single-stage turbine with 
stator blades employing transpiration coolant 
election through wire mesh shell 
r NASA-TM-X-2176] N71-23980 

SWEPT BINGS 

Surface flow photovisualization of straight wing 
orbiter and swept delta wing orbiter 
configurations at Mach 10,4 and several Reynolds 
numbers 

rNASA-TH-X-62033] N71-24001 

SWEPTBACK WINGS 

Sweptback thin cantilever wing transonic flutter 
density and velocity coefficients, investigating 
engine pod shaped concentrated mass location 
effects 


A71-25189 

Wing design criteria imposed by high speed 
reguirement for short takeoff aircraft, 
considering thin sweptback wing with small 
aspect ratio for lateral control 


STSTEHS ANALYSIS 


A71-27471 


Analysis of effects of spanwise variations of gust 
velocity in isotropic turbulence on 
vane-controlled gust alleviation system 
tNASA-TN-D-6126] N71-22068 

Flight tests of Boeing 747 aircraft and 

operational analysis for supersonic transport 

N71-22386 

Planning parameters for high capacity 
international airport system 

N71-22389 

Integrated systems approach for developing 
requirements of increased civil aviation in 
Israel 


N71-22391 

Requirements analysis of airbreathing gas turbine 
engines for shuttle vehicles 

r NASA-TH-X-67806] N71-23764 

SYSTEMS ENGINEERING 

Airborne radio communication systems, stressing 
electronic equipment design reliability 

A71-26880 

Hydraulically powered duplex input servos for 
flight control system of VFH-Pokker V/STOL 
fighter aircraft 

A71-26884 

Isentropic-compression tube techniques producing 
hypersonic flow in wind tunnels including 
isentropic flow and free-piston shock tube modes 


CAD-717727] N71-22158 

Satellite applications to aircraft communications, 
navigation, and surveillance over OS including 
synthesized satellite network and aircraft 
equipment for air traffic control 
CNASA-CR-117760] N71-22339 

Location/identification transmitter and equipment 
for use in satellite applications in aircraft 
communication, navigation, and surveillance for 
OS air traffic control 

C NASA-CR-117759] N71-22340 

Monte Carlo general purpose shielding computer 
program in FORTRAN 4 for IBM 7094 computer 
[ PNSI-TR-70-0301-1-VOL-1 ] N71-22379 

Simulation, analysis, and recommendations for 
flight profile of Concorde aircraft to predict 
and achieve improvements in aircraft operation - 
?ol. 2 

r PNSI-TR-70-0301-2-VOL-2] N71-22380 

Flow control system design for blowdown wind 
tunnels and disturbance effects on regulating 
accuracy 

[NAL-TN-22] N71-22476 


T 


T TAIL SORFACES 

T tail flutter analysis, considering dihedral, 
angle of attack and aerodynamic force effects 

A71-25198 

Estimating unsteady pressure distributions in T 
tail configuration from measured distribution 
and theory 

[ NLR-TR-68048-L] N71-23131 

T-33 AIRCRAFT 

Technology review on electric automobiles, and 
modified T-33 aircraft system for pyrotechnic 
hail suppression seeding 

r DHE/NAE-1970/4/] N71-22198 

Modified T-33 aircraft system for pyrotechnic hail 
suppression seeding 

N71-22200 

TABLES (DATA) 

Tables and maps of selected landing airfields for 
shuttle orbiters with various crossranges 
r NASA-TH-X-67080] N71-21996 

Operational flight data analysis for improved 
aviation safety levels 

N71-23411 


TACAN 

Technical aspects of tactical all-weather 
instrument landing system of Swedish STOL 
aircraft Saab 37 Viggen 

A71-25233 


TAIL SURFACES 

Sailplanes tail load static derivation for 

instantaneous unchecked longitudinal maneuver, 
considering aperiodic response 

A71-26486 

Sailplanes control, deriving incremental 

aerodynamic load on horizontal tail produced by 
instantaneous elevator deflection 

A71-26487 


TAKEOFF 

Mutual aerodynamic effects of SM-1 helicopters 
during simultaneous takeoff and landing, 
determining minimum distances between 
helicopters 

A71-26953 


TANDEM BING AIRCRAFT 

Conference proceedings on vertical takeoff 
aircraft technology, noting tandem wing 
aircraft, tilt wing aircraft, helicopters, lift 
fans, and jet engines 

[ DLR-MITT-70-15] N71-22186 

Tandem tilt wing aircraft with tilting rotors 
noting comparison with other V/STOL designs 

N71-22188 


TANK TRUCKS 

Electrostatic charge by JP-5 jet fuel at truck 

fill stand with 30-second relaxation chamber and 
bottom loading 

[AD-717347] N71-22232 

TAXIING 

Power spectral density analysis of aircraft 

structural response to taxiing produced random 
vibrations involving landing gear orifice 
damping and Coulomb friction 

A71-26311 
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SUBJECT lEDEX 


THIR BIII6S 


TELECOMHUIICiTIOI 

Airborne radio coaaunication systems, stressing 
electronic eqnipaent design reliability 

A71-26880 

TEHPEBATOBE DISTBIBOTIO* 

Gas field nonuniforaity as fnnction of turbine 
engine conbastlon chaaber design paraaeters, 
discussing hot tube circuaferential holes total 
area effect 

A71-27501 

Effect of heat conduction of aaterial on 

temperature distribution in Ticinity of wing 
leading edge in hypersonic flight 
[BEPT-69011 H71-22494 

TEHPEBITUHE BPFBCTS 

Aircraft tires aechanical data from small models, 
discussing mechanical properties, tire stresses 
and tire teaperatores 

TAIAA PAPEB 71-3461 A71-25325 

Aircraft structural elements thermal behavior 

under aerodynamic heating with linear dependence 
on initial temperature 

A71-27493 

Elevated temperature effects on fatigue life of 
tensile stressed titanium alloys, aluminum 
alloys, and stainless steels 

[HASA-TN-D-6145] H71-22076 

TEHPEBATUBE HEASUBEHEIT 

Shielded fine wire probe for total temperature 
rapid measurement in high speed flows, 
discussing construction and theoretical 
considerations 

A71-25528 

Viscous flow in supersonic de Laval nozzle, 
measuring gas density and rotational 
temperatures by electron beam techniques 
{AIAA PAPEB 70-8101 A71-27555 

Air flow velocity, altitude, fuel-air ratio, fuel 
flow velocity, and pressure effects on fuel 
temperature before and after prevaporization in 
ramjet engines 

CBASA-TT-F-136051 H71-24053 

TSHPEBATUSB PBOBES 

Shielded fine wire probe for total temperature 
rapid measurement in high speed flows, 
discussing construction and theoretical 
considerations 

A71-25528 

High total temperature sensing probe using fluid 
oscillator concept for X-15 hypersonic aircraft 
rNASA-CB-116772] H71-23250 

TEHPEBATUBE SEESOBS 

Heat flux sensor adapted for mounting on aircraft 
or spacecraft to measure aerodynamic heat flux 
inflow to aircraft skin 

tSASA-CASE-XFB-038023 R71-23085 

TEHSILE DEFOBHATIOH 

Inflation of initially spherical balloon of 

elastic rubber-like material, discussing tensile 
instability 

A71-25445 

TEISILE PBOPEBTIES 

Flight service effects on residual tensile 

properties of C-130 aircraft center wing plate 
section 

[HASA-CB-111828] B71-24021 

TEISILE STBEE6TH 

Low alloy steels and superalloys inertia welding 
in gas turbine field, discussing microstructure 
tensile strength and stress rupture 
(ASHE PAPEB 71-GT-21] A71-25965 

TBBHIIAL FACILITIES 

Ten year forecast for eight major traffic 

categories at Bashington Rational and Dulles 
International airports for period 1971 through 
1982 

171-21979 

Performance tests and characteristics of capsule- 
type and prismatic-head lights used for airport 
approach and runway lighting systems 
[IBS-10121] 171-22453 

Computer graphics display program for use in 
terminal operations and V/STOL approach and 
departure path synthesis 

(IASA-CE-1 17887] 171-23186 

Index of standard instrument approach procedures 
for domestic and foreign airports 

171-23233 


TEBBAII FOLLOBIIG AIBCBAFT 

Terrain following radar for airborne guidance of 
low flying military aircraft 

A71-26S81 

TEST EQUIPBEIT 

Traversing Infrared Inspection System for C-5 
aircraft fail-safe strap panels of bonded Ti-Al 
laminates, discussing design and application 
(ASHE PAPEB 71-DE-37] A71-27327 

Fatigue test equipment for evaluating Focker 
aircraft wing 

(HLB-TB-70008-L] 171-23157 

TEST FACILITIES 

Hilitary aircraft flight test establishments, 
discussing airframe, engine, flight control and 
weapons delivery systems tests work flow 
integration requirements 

A71-26315 

Use of gun tunnel as low temperature test facility 
for hypersonic intake research 

171-22635 

Design and characteristics of device for launching 
models in wind tunnels without disturbance of 
air flow 

r IASA-CASE-XHP-03573 1 K71-23030 

TETBEBLIIES 

Parachute decelerator towline energy absorber 
shock attenuation characteristics, discussing 
drop test results 

(AIAA PAPEB 70-1202] A71-25527 

TBBBBAL CTCLIIG TESTS 

Aircraft power plants sealing materials, 

emphasizing porous cermet seals heat resistance 
under thermal cyclic loads 

A71-27688 

THEBHAL SESISTAHCE 

Aircraft power plants sealing materials, 

emphasizing porous cermet seals heat resistance 
under thermal cyclic loads 

A71-27688 

THEBBODTIAHIC EFFICIEICT 

Soviet book on theory of aircraft bladed machines 
covering axial flow, centrifugal and composite 
turbines and compressors, thermodynamic 
efficiency, control turbocompressor matching, 
etc 

A71-26401 


TBEBBODIKAHIC PBOPEBTIES 

Computer program to generate turbine aerodynamic 
requirements, approximate external blade 
geometries, and coolant flow requirements for 
two stage axial flow turbine 

(NASA-TH- 1-2229] 171-22568 

THICK WALLS 

Solid profile wing motion near solid wall or free 
surface, using acceleration potential method 

A71-27174 


THIH AIBFOILS 

Small surface curvature effect on unsteady 
hypersonic flow over thin oscillating wedge, 
using perturbation theory 

A71-26197 

Three dimensional jet flapped wing matched 

asymptotic expansion solution for high aspect 
ratios based on thin airfoil theory assuming 
inviscid and incompressible flow 

A71-27217 

Two phase supersonic barotropic flow with solid 
particles around thin profile with allowance for 
elastic particle collisions 

A71-27450 


THII PLATES 

Flutter analysis of clamped thin skew panels with 
midplane forces in supersonic flow, using 
Galerkin method 

A71-26766 


THII fllGS 

Sweptback thin cantilever wing transonic flatter 
density and velocity coefficients, investigating 
engine pod shaped concentrated mass location 
effects 

A71^25189 

Thin delta wing in hypersonic inviscid flow at 
small angles of attack, calculating notion 
equations and boundary conditions at small 
perturbations 

A71-27330 

Wing design criteria imposed by high speed 
requirement for short takeoff aircraft. 


A-47 


THBEE DIMENSIONAL BO0NDABI LAYER 


SUBJECT INDEX 


considering thin sweptback wing with small 
aspect ratio for lateral control 

A71-27471 

Numerical integration method based on potential 
flow theory to evaluate aerodynamic 
characteristics of thin supersonic wings 
fDLR-FB-71-01 1 N71-23597 

THBEE DIMENSIONAL CODSDARY LAYER 

Three dimensional boundary layer flow and velocity 
profiles in mixed diffuser with equal angle 
walls 

[ASHE PAPER 71-GT-401 A71-25973 

Three dimensional turbulent boundary layer 

calculations, using two dimensional method based 
on turbulent energy equation empirical 
conversion into shear stress transport equation 

A71-26443 

Equilibrium air boundary layer flows at three 
dimensional stagnation points, discussing flow 
characteristics and real gas heat transfer 
parameters 

TAIAA PAPER 70-8091 A71-27582 

THREE DIMENSIONAL PLOW 

Onderexpanded transverse sonic jet-hypersonic 
stream three dimensional flowfield based on 
inviscid rotational flow model 

A71-25472 

Asymmetric three dimensional aerodynamic density 
fields from holographic interferograms, applying 
to supersonic flow from free jet 

A71-25802 

Steady three dimensional subsonic nonviscous flow 
through turbomachine with arbitrary hub and 
shroud shapes and finite blade number, using 
iterative blade to blade procedure 
fASME PAPER 71-GT-21 A71-25948 

Three dimensional jet flapped wing matched 

asymptotic expansion solution for high aspect 
ratios based on thin airfoil theory assuming 
inviscid and incompressible flow 

A71-27217 

Three dimensional incompressible flow about 

slender foil in perfect fluid, stressing vortex 
field effect 


A71-27477 

THBOST CONTROL 

Pitching moment suppression on VTOL aircraft model 
by deflecting jets in wind tunnel test 
rKAL-TE-209] N71-22147 

THBDST MEASOREMENT 

Thrust measurement of aircraft and rocket 
propulsion systems, comparing cost and 
characteristics of mechanical, electrical and 
hydraulic systems 

A71-25991 

Two variations of gas generator method to 
calculate thrust of afterburning turbofan 
engines installed in F-111A aircraft 
r NASA-TN-D-629'7 1 N71-22614 

TILT WING AIRCRAFT 

Automated low cost structural-mechanical design 
and optimization of wing pivot systems for 
variable geometry aircraft 

TAIAA PAPER 71-404] A71-27410 

Conference proceedings on vertical takeoff 
aircraft technology, noting tandem wing 
aircraft, tilt wing aircraft, helicopters, lift 
fans, and jet engines 

rDLP-HITT-70-15 ] N71-22186 

Tandem tilt wing aircraft with tilting rotors 
noting comparison with other 7/STOL designs 

N71-22188 

Propeller-driven short haul tilt wing aircraft 
noting aerodynamic noise 

N71-22191 

TIME DEPENDENCE 

T<;raporal and spectral stimuli combinations effects 
on julqed noisiness of aircraft sounds by 
college students 


TITANIOH 


A71-27531 


Torsional-flexural stability of stiffened Ti 

panels for application to supersonic transport, 
using small deflection energy methods 
fAIAA PAPER 71-3381 A71-25317 

.Ti intermediate diagonal tension field shear beam 
analysis and design for Boeing SST, using 
Rayieiqh-Ritz method 

fAIAA PAPER 71-340] A71-25319 


Ti, B and graphite fiber composites application to 
aircraft design, discussing mechanical 
properties and market competition 

A71-27676 

TITANIUM ALLOYS 

Elevated temperature effects on fatigue life of 
tensile stressed titanium alloys, aluminum 
alloys, and stainless steels 

fNASA-TN-D-6145] H71-22076 

TORQUE 

Aerodynamic forces and hinge moments of delta 
cruciform control surface in blunt-nosed canard 
configuration for subsonic, transonic and 
supersonic flows 

A71-25161 

TORSIONAL STRESS 

Torsional-flexural stability of stiffened Ti 

panels for application to supersonic transport, 

using small deflection energy methods 

fAIAA PAPER 71-338] A71-25317 

TRAILING EDGES 

Flat plate trailing edge problem solution 
consistent with second order boundary layer 
theory, establishing laminar wake evolution 
nature and upstream influence 

A71-25469 

Hele-Shaw flow viscous tails from airfoil, 

observing high Reynolds number trailing edge 
flow for separation and initiation of Kutta 
condition 

A71-26447 

THAILING-EDGE FLAPS 

Shock interaction effects on flapped delta wing at 
hypersonic speed, presenting method for 
estimating reflected expansion wave impingement 
boundaries and resulting aerodynamic 
coefficients 

A71-27598 

TRAINING AIRCRAFT 

Routine unprotected exposure to acoustic noise 
within cockpits of trainer aircraft presenting 
potential hazardous stress 

f AD-717852] N71-22426 

Beagle B125 training aircraft handling tests 

f AAEE/963-PT-1 ] N71-23498 

TRAINING SIMULATORS 

Six degree of freedom hybrid digital computer 
program for complex flight control and 
associated mode logic design and training 

A71-25852 

TRANSFER FUNCTIONS 

Transfer functions in modelling human pilot and 
dynamic structural aircraft responses 
f AGARD-R-580-71 ] N71-23210 

Computation and measurements of dynamic aircraft 
transfer functions to atmospheric turbulence 

N71-23213 

TRANSFORMATIONS (MATHEMATICS) 

Predicting aerodynamic characteristics of arrow, 
delta, and diamond wing platforms using 
Prandtl-Glauert transformation 

[ NASA-TN-D-6243 ] N71-21973 

TRANSIENT RESPONSE 

Initially spherical liquid droplet transient 
response under surface tension accelerated by 
external gas flow 

[AIAA PAPER 71-393] A71-25355 

Plate and acoustic finite elements simulation of 
window-room system coupled transient response to 
sonic booms, discussing equations of motion and 
cavity depth effect 

A71-27481 


TRANSITION FLON 

Laminar boundary layer perturbation by sinusoidal 
wall roughness, analyzing effect on transition 
nature and position 

A71-27470 

Emmons spot theory extension for boundary layer 
flow on blunt bodies, deducing spot formation 
rate dependence on transition Reynolds and Mach 


numbers 


A71-27557 


TBAHSNISSOMETERS 

Development and evaluation of dual baseline 
transmissometer used to measure and record 
visibilities in range of nine to fifty 
kilometers 

rNBS-10339] N71-22455 
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SUBJECT IHDEX 


TUBBIME WHEELS 


TBIBSHITTERS 

Location/identification transaitter and eqaipaent 
for use in satellite applications in aircraft 
coaaanication, naTiqation^ and surveillance for 
OS air traffic control 

tBiSA-CB-1177591 H71-22340 

TBABSOVIC COBPBESSOSS 

Transonic coapressor shock wave noise generation 
and decay rates at anltiple tones, using sonic 
boon analysis 

riSHE PAPES 71-GT-73 171-25953 

TBAISOWIC PLOW 

Underexpanded transverse sonic jet-hypersonic 
streaa three diaensional flovfield based on 
inviscid rotational flow aodel 

A71-25472 

Tiae dependent asyaptotic solution for transonic 
flows in hyperbolic nozzle and turbine cascades 
with oblique shock 

[ASHE PAPER 71-GT-42] A71-25975 

Steady transonic flow through two diaensional gas 
turbine cascades predicted with tiie dependent 
foraulation of flow equations, giving airfoil 
surface pressure distributions 

[ASHE PAPER 71-GT-891 A71-25996 

Transonic airfoil testing techniques in two 
diaensional flow, discussing wind tunnel 
conditions at various Reynolds numbers 

A71-27467 

Application of integral relations to inviscid 
supercritical flow over syaaetric airfoils at 
zero angle of attack 

fAD-717339] S71-22098 

Procedures for predicting properties of transonic 
flows about thin airfoils and slender bodies 
[BASA-CR-17221 871-23133 

Asyaptotic solution of low frequency wing 

oscillations in transonic shockless adiabatic 
inviscid gas .flow based on complete 
approxiaation 

871-23193 

Finite difference method for calculating sonic 
boon overpressure signatures in vicinity of 
caustics 

rAD-7188351 871-23738 

TBAISOHIC PLOTTER 

Sweptback thin cantilever wing transonic flutter 
density and velocity coefficients, investigating 
engine pod shaped concentrated mass location 
effects 

A71-25189 

TBAHSOmC SPEED 

Construction of leading edges of surfaces for 
aerial vehicles performing froa subsonic to 
above transonic speeds 

r 8ASA-CASE-XLA-014863 871-23497 

TBAISOBIC WIWD TOBHELS 

Research and developaent in aerospace systems 
including design and fabrication of 4-ft 
trisonic wind tunnel 

N71-22331 

TRABSPORT AIECBAPT 

Rediua weight BAHC C-1A tactical transport 
aircraft technical specifications 

A71-25231 

Validity range of response prediction aethods for 
large flexible aircraft to continuous 
ataospheric turbulence, discussing power 
spectral densities and fatigue life 
fAIAA PAPER 71-3423 A71-25321 

European airbus, considering flight trials of 
first A.300B high capacity transport aircraft 

A71-26921 

Free flight tests in hoovering and forward flight 
of V/STOL transport aodel with six wing-aounted 
lift fans 

t BASA-TN-D-61981 N71-22069 

DO-231 V/STOL aircraft design, noting passenger 
coafort, aerodynaaic noise, aerodynamic 
characteristics, and cost analysis 

H71-22187 

Analysis of normal accelerations through center of 
gravity of aircraft due to landing impacts and 
ground operations associated with taxi, takeoff, 
and landing 

I;bASA-TB-D-6124 3 B71-22620 

TBAVELIB6 WAVES 

Laboratory experiment on flow of viscous fluid 
along traveling waves 


H71-22221 

TDBGSTEH ALLOTS 

Tungsten reinforced oxidation resistant coluabiua 
alloys with operating temperature above 2000 F 
for use in gas turbine engines 

{AD-7179693 H71-23673 

TUBIBG 

Wing-f uselage-tail interacting low speed flatter, 
considering mechanical tuning and aerodynaaic 
interference couplings 

fAIAA PAPER 71-3263 A71-25306 

TOPOLEf AIBCHAFT 

Ttt-154 responsibilities of three-aan crews, 
considering flight plan, refueling, cargo 
loading and unloading 

A71-25258 


TUBBIVE BLADES 

Flow patterns within centrifugal and mixed flow 
iapeller channel, examining velocity 
distributions, blade surface pressure and flow 
behavior 

{ASHE PAPER 71-GT-413 A71-25974 

Hetal aatrii composite fabrication orocedures for 
gas turbine engine fan blades, stressing 
diffusion bonding process susceptibility to 
blades volume producibility 

{ASHE PAPER 71-GT-463 A71-25979 

Supersonic turbine design, presenting performance 
data for film cooled blunt leading edge rotor 
blades measured in two dimensional cascade 
experiments 

{ASSE PAPER 71-GT-761 A71-25990 

Surface strain measurements in turbine blades by 
time average holographic interferometry, 
reviewing resonant modes and holographic fringe 
patterns 

[ASHE PAPER 71-GT-843 A71-25992 

Quasi-axisymmetric and superposed fine fluctuating 
structure of ideal incompressible vortex flows 
in axial flow turbines, assuming infinite mutual 
blade proximity 

A71-27714 


Beasurement of cooling air pressure changes 
through stationary turbine disk and airflow 
distribution within a blade at room temperature 
and pressures from 28 to 100 psia 
r 8ASA-TH-I-2171] 871-22680 

Conference on high temperature turbines detailing 
effect of film cooling on blade profile loss 
rHASA~TH-X-671233 871-22699 

TURBINE EBGI8ES 

Superalloy dispersion strengthened and fused 
slurry silicide coatings for aircraft gas 
turbine engines and space shuttle heat shields 

A71-25555 


Optimum weight protective system against 

uncontained rotor failure with radial fragment 
passage through turbine engine casing 
[ASBE PAPER 71-GT-703 A71-25985 

Beasurement of cooling air pressure changes 
through stationary turbine disk and airflow 
distribution within a blade at room temperature 
and pressures from 28 to 100 psia 
[8ASA-TB-X-2171 1 871-22680 

TUBBIBE EXHAUST BOZZLBS 

Time dependent asymptotic solution for transonic 
flows in hyperbolic nozzle and turbine cascades 
with oblique shock 

{ASHE PAPER 71-GT-423 A71-25975 

Beasurement of turbojet engine exhaust nozzle 
performance as affected by installation 
parameters using load cells and calibrated 
engines on F-106 aircraft 

[8ASA-TH-X-678163 B71-23822 

TURBINE PUflPS 


High speed vane type main engine fuel pump for 
small gas turbine engines 

[ASHE PAPER 71-GT-243 A71-25966 

TUBBIBE WHEELS 

Nonlinear limit rotation velocity and circulation 
induced by wheel in axial flow turbomachine for 
incompressible ideal fluid, using iterative 
numerical algorithm 

A71-27715 


Coupling characteristic effects on dynamic 
response of axially coupled turborotors with 
digital computer program based on transfer 
matrix techniques 

871-22712 


A-49 


TURBINES 


SUBJECT INDEX 


TURBINES 

Performance test of single stage turbine with low 
solidity tandem rotor blade assembly 
r NASA-CF-1803] N71-23132 

TURBOCOHPRESSORS 

Sound radiation and wake turbulence spectra from 
axial compressor single airfoils, including 
double circular arc profiles 

[ASHE PAPER 71-GT-4] A71-25950 

Soviet book on theory of aircraft bladed machines 
covering axial flow, centrifugal and composite 
turbines and compressors, thermodynamic 
efficiency, control turbocompressor matching, 
etc 

A71-26401 

Large axial compressor flow straightening stator 
blades unsteady pressure measurements with short 
response time detectors 

A71-27469 

Examining solutions obtained from streamline 
curvature method of calculating flow through 
turbomachines tor several operating points of 
Rolls-Royce compressor 

fCUED/A-TURBO/TR-191 N71-22294 

Effects of wave inlet distortion at high and low 
flow rate on performance of axial flow 
compressor 

rcUED/A-TORBO/TR-20] N71-22428 

TURBOPAN AIRCRAFT 

Turbofan STOL transport application to air 
transportation congestion, discussing 
conditioning landing field length, 
navigational/control problems and get flap 
concepts 

A71-27602 


TURBOPAN ENGINES 

Discrete freguency rotor interaction noise from 
lifting fans, using force harmonics acting on 
blades 

fASNE PAPER 71-GT-121 A71-25958 

Design and fabrication of Eorsic aluminum 

composite fan blades for supersonic turbofan 
enqines, considering 430 F application without 
severe vibratory stress 

fASNE PAPER 71-GT-903 A71-25997 

Convertible fan/shaft engine for V/STOL tactical 
and transport aircraft, detailing mechanical 
arrangement, design and performance 

A71-26054 

PT6A-6 turboprop engine technology leading to 
turboprop, turboshaft and turbofan engines 
development 

rSAE PAPER 7103851 A71-27536 

Two variations of gas generator method to 
calculate thrust of afterburning turbofan 
engines installed in F-111A aircraft 
rNASA-TN-D-6297] N71-22614 

Determination of low speed get noise from fan 
engine for simulated nacelle configuration 
fNASA-TN-D-6314 1 N71-23134 

Jet noise contribution to far field sound from 
1.83 meter diameter fan determined for two 
simulated nacelle configurations 
r NASA-TH-X-678251 N71-24009 

TURBOJET ENGINES 

Twin spool turboget engine dynamic response, 
discussing simulator predictions, digital 
computer control, nozzle area variations and 
operating tragectories 

FASHE PAPER 71-GT-14] A71-25960 

Low cost short life gas turbine design based on 
parametric performance and component selection, 
outlining turbojet production 

FASNE PAPER 71-GT-691 A71-25984 

Vertical straight lift turbojet engine design and 
development, presenting component materials 
properties/weiqhts, endurance tests and 
performance data 

FASME PAPER 71-GT-751 A71-25989 

Measurement of turbojet engine exhaust nozzle 
performance as affected by installation 
parameters using load cells and calibrated 
engines on F-106 aircraft 

FNASA-TM-X-678161 N71-23822 

TURBOHACHINE BLADES 

Rotating low aspect ratio turbomachinery blades 
natural frequencies and mode shapes, using 
finite element method for equilibrium equations 
eigenvalue problem 


[AIAA PAPER 71-374] A71-25347 

Steady three dimensional subsonic nonviscous flow 
through turbomachine with arbitrary hub and 
shroud shapes and finite blade number, using 
iterative blade to blade procedure 
[ASHE PAPER 71-GT-21 A71-25948 

Two dimensional flow in radial turbomachine bladed 
impeller, romnaring numerical solution based on 
potential theory with experimental results 
FASME PAPER 71-GT-20] A71-25964 

TURBOHACHINERY 

Quasi-three dimensional surface velocities and 
choking flow for turbomachine blade rows 
calculated by FORTRAN program 

FNASA-TN-D-6177] N71-23126 

TURBOPROP ENGINES 

PT6A-6 turboprop engine technology leading to 
turboprop, turboshaft and turbofan enqines 
development 

FSAE PAPER 7103851 A71-27536 

TUBBOSHAFTS 

PT6A-6 turboprop engine technology leading to 
turboprop, turboshaft and turbofan engines 
development 

FSAE PAPER 7103851 A71-27536 

TURBULENCE EFFECTS 

Comparative vertical turbulence and loss 

restrictive stochastic models for threshold 
crossing rotor blade flapping vibrations at low 
lift high advance ratio 

FAIAA PAPER 71-389] A71-25351 

Condenser microphones aerodynamically induced 
noise, investigating acoustic pressure lower 
limit dependence on air flow velocity and 
turbulence 

A71-27063 


TURBULENCE METERS 

Structure constant of jet exhaust turbulence of 
J-57 with afterburner by laser beam probing 
compared with scintillation and hot-wire 
anemometer measurements 

A71-26304 


TURBULENT BOUNDARY LAYER 

Interaction theory for supersonic separated and 
reattaching turbulent boundary layers, comparing 
to real flow past compression ramp 
FAIAA PAPER 71-128] A71-25476 

Three dimensional turbulent boundary layer 

calculations, using two dimensional method based 
on turbulent energy equation empirical 
conversion into shear stress transport equation 

A71-26443 

Plane and circular turbulent jet boundary layer 
expansion in slipstream, comparing analytical 
with experimental results 

A71-27505 


TURBULENT FLOW 

Hypersonic cruise vehicles viscous interactions 
areas, examining compression corners, shock 
interactions, laminar and turbulent flow, 
boundary layer separation, etc 

FAIAA PAPER 70-7811 A71-27551 

Flight-measured base pressures from sharp leading 
edge upper vertical fin of X-15 aircraft 
compared with wind tunnel data for turbulent 
flow at Mach numbers from 1.5 to 5.0 
[ NASA-TN-D-63481 N71-23922 

TURBULENT JETS 

Curvature effects on laminar and turbulent free 
jet boundary between irrotational flow and 
stagnant fluid, discussing pressure effects 

A71-25482 

Interference phenomenon of subsonic turbulent jet 
exhausts from flat plate in low soecd cross flow 
FAD-718798] N71-23314 

TURBULENT WAKES 

Sound radiation and wake turbulence spectra from 
axial compressor single airfoils, including 
double circular arc profiles 

FASME PAPER 71-GT-4] A71-25950 

Hake flow behind two dimensional perforated plates 
normal to air stream, measuring drag, shedding, 
velocity and turbulence at Reynolds number 
25,000-90,000 

A71-26449 

Feasibility and design criteria of laser Doppler 
system for detecting and mapping turbulence 
levels and wind or velocity profiles in various 
applications 
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SUBJECT IfDEI 


YELOCITT DISTBIBOTIOR 


rSftSA-CE-103105] H71-24081 

T90 DIBEffSIOl&t FLOW 

Prandtl first order boundary layer equations for 
two diaensional laninar incoapressible flow past 
circulation controlled circular liftinq rotor 

171-25494 

Two diaensional flow in radial turboaachine bladed 
iapeller, coaparinq nuaerical solution based on 
potential theory with experiaental results 
riSHB PAPEE 71-GT-20] 171-25964 

Biqh subsonic flow two diaensional turbine cascade 

desiqn by approximate hodoqraoh aethod, notinq 
pressure distribution measure aents 
flSHB PIPBF 71-GT-341 171-25971 

Steady transonic flow through two diaensional gas 
turbine cascades predicted with time dependent 
foraulation of flow equations, giving airfoil 
surface pressure distributions 

riSHE PIPES 71-GT-893 171-25996 

Ideal incoapressible fluid flow around fixed 
obstacle near rectilinear wall, investigating 
plane notion with profile couple method 

171-26258 

Three diaensional turbulent boundary layer 

calculations, using two diaensional aethod based 
on turbulent energy equation empirical 
conversion into shear stress transport equation 

171-26443 

Transonic airfoil testing techniques in two 
diaensional flow, discussing wind tunnel 
conditions at various Reynolds nuabers 

171-27467 

Laainar boundary layer on wing and body of 
revolution in presence of blowing 
[ HlSl-TT-F-13627 ] H71-23796 

TWO PHI5B FLOW 

Two phase supersonic barotropic flow with solid 
particles around thin profile with allowance for 
elastic particle collisions 

171-27450 

Particle interaction with wedge surface in 

supersonic two phase flow, deteraining incidence 
coordinates and collision frequency as function 
of initial conditions 

171-27665 


TEO STAGE TUBBIBES 

Computer program to generate turbine aerodynamic 
requirements, approxiaate external blade 
geometries, and coolant flow requireaents for 
two stage axial flow turbine 

t HlSl-TH-X-2229 ] H71-22568 


U 

UBITBD STATES OF IHBBICA 

OS cooperation with ESRO DBF satellite systeo 
deveiopaent for air traffic control in Europe 
nriSl-TT-F-13651] N71-23967 

OVSTSADT FLOE 

Small surface curvature effect on unsteady 
hypersonic flow over thin oscillating wedge, 
using perturbation theory 

171-26197 

Unsteady flow aeasureaent around wing sections 
during rapid angle of attack variations, 
eaphasizing helicopter rotor blades 

171-27468 

Unsteady flow downwash behind finite span slender 
wing during supersonic notion at finite Strouhal 
numbers 

171-27697 

Accelerated supersonic motion of plane at finite 
angle of attack 

r»iSA-TT-F-13525l K71-23278 

Unsteady hydrodynamic loads on two diaensional 
hydrofoil 

[AD-7179531 N71-23591 

UISBEPT 1I16S 

Surface flow photovisualization of straight wing 
orbiter and swept delta wing orbiter 
configurations at Hach 10.4 and several Reynolds 
nuabers 

[HASl-TH-I-620331 E71-24001 

USBAE TSAISPOBTATIOI 

Comparison of automobile, rail transportation, and 
short haul aircraft performance by means of 
market research notinq central city airports 

M71-22192 


V 


T/STOL AIHCBIFT 

Convertible fan/shaft engine for V/STOL tactical 
and transport aircraft, detailing aechanical 
arrangement, design and performance 

171-26054 

Hydraulically powered duplex input servos for 
flight control systei of VFW-Fokker V/STOL 
fighter aircraft 

171-26884 

Free flight tests in hoovering and forward flight 
of f/STOL transport model with six wing- mounted 
lift fans 

(NlSl-TB-D-61983 H71-22069 

DO-231 V/STOL aircraft desiqn, notinq passenger 
coafort, aerodynamic noise, aerodynamic 
characteristics, and cost analysis 

N71-22187 

Tandem tilt wing aircraft with tilting rotors 
noting comparison with other v/STOL designs 

R71-22188 

Cost analysis in vertical takeoff aircraft 
operation for short haul traffic noting 
influence of airport operation 

B71-22193 

Hodel design for vertical takeoff aircraft cockpit 
noting navigation aids, visual displays, and 
console configuration 

N71-22196 

Computer graphics display program for use in 
terminal operations and V/STOL approach and 
departure path synthesis 

rRlSl-CR-1178871 H71-23186 

Operational performance of automatic V/STOL flight 
control systems using jet thrust or air bleed 

H71-23415 

Pattern of accident distribution for V/STOL 
aircraft in United states of America 

H71-23426 

Flight safety performance of V/STOL Harrier 
military aircraft having jet control 

R71-23427 


Finite-element potential flow modeling for 

predicting round lifting jet rolled no geometry 
and path convergent into cross-flovinq 
mainstream as on VTOL or STOL aircraft 
[AD-718121] H71-23475 

VIBES 

High speed vane type main engine fuel pump for 
small gas turbine engines 

[ASHE PAPER 71-ST-24] 171-25966 

VAPORIZERS 

Low pressure drop fuel liquid injectors for jet 
engine combustors, using gas turbine vaporizer 
design 

[ASHE PAPER 71-GT-33] 171-25972 

V1BI16LE GEOHETRT STRUCTURES 

Variable geometry external fuel tanks for high 
performance aircraft with drag reduction upon 
fuel transfer 

[lIAl PAPER 71-395] 171-25271 

Automated low cost structural-mechanical desiqn 

and optimization of wing pivot systems for 
variable geometry aircraft 

[IIAA PAPER 71-404] 171-27410 

VARIABLE SWEEP EIEGS 


Variable sweep wing aircraft angular motion 

mathematical model, analyzing inertial moments 
influence on control dynamics 

171-25661 


VELOCITY DIST8IBUTIOB 

Flow variation effect on velocity and flow angle 
distribution at exit of shrouded radial flow 
impeller with backward swept blades, using 
streamline curvature method 

[ASHE PAPER 71-GT-IS] 171-25961 

Three dimensional boundary layer flow and velocity 
profiles in mixed diffuser with equal angle 
walls 

[ASMS PAPER 71-GT-40] 174-25973 

Flow patterns within centrifugal and mixed flow 

impeller channel, examining velocity 
distributions, blade surface pressure and flow 
behavior 

[ASHE PAPER 71-GT-41] A71-25974 

Laminar boundary layer on wing and body of 
revolution in presence of blowing 
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TENTILATORS 


SUBJECT INDEX 


[NASA-TT-F-13627] N71-23796 

VENTILATORS 

Loads on compressor, ventilator and turbine rotor 
disks havinq large central holes, giving 
formulas for stress distributions 

A71-26952 


VERTICAL TAKEOFF AIRCRAFT 

Pitching moment suppression on VTOL aircraft model 
by deflecting gets in wind tunnel test 
rNAL-TR-2091 N71-22147 

Conference proceedings on vertical takeoff 
aircraft technology, noting tandem wing 
aircraft, tilt wing aircraft, helicopters, lift 
fans, and jet engines 

r DLR-MITT-70-15 1 N71-22186 

Short haul vertical takeoff aircraft with lift 
fans incorporated in aircraft body, noting wide 
aircraft compartment 

N71-22190 

Gas generators as vertical takooff aircraft energy 
sources to operate lift fans or helicopter 
rotary wings 

N71-22194 

Comparison of two lift fan configurations using 
wind tunnel model pressure distributions 

N71-22195 


VIBRATION DAMPING 

Helicopter blades inherent vibration damping, 
comparing theoretical and semiempirical 
predictions to experimental results 

A71-27123 


VIBRATION EFFECTS 

Inertial navigation system consisting of gyro 
horizon compass, directional gyro and computer, 
considering errors due to compass vibrations 

A71-27169 


VIBRATION TESTS 

Modal characteristic pick-up system for vibration 
tests of rockets or aircraft on ground, using 
small size accelerometers with individual 
electronic circuit 

A71-27719 

Theoretical analysis of jet mixing under influence 
of nonconstant pressure gradient 
rABL/ME-1271 N71-22503 

Rotor-bearing system analysis to determine cause 
of brinellinq failure of bearings from vibration 
tested PLV fans 

r NASA-CB-117855 1 N71-22527 

VIBRATIONAL STRESS 

Design and fabrication of Borsic aluminum 

composite fan blades for supersonic turbofan 
engines, considering 430 F anolication without 
severe vibratory stress 

fASME PAPER 71-GT-90] A71-25997 

VIBRATORY LOADS 

Lift coeffient for wind induced vibration of 
skewed cylindrical body 

fAD-717739] N71-22169 

VISCOUS FLOW 

Hypersonic cruise vehicles viscous interactions 
areas, examining compression corners, shock 
interactions, laminar and turbulent flow, 
boundary layer separation, etc 

TAIAA PAPER 70-7811 A71-27551 

Viscous convergent-divergent nozzle flow slender 
channel approximation, discussing nozzle 
geometry, Reynolds number and wall temperature 
effects 


TAIAA PAPER 69-6541 A71-27556 

Boundary layer separation in viscous flow around 
rigid bodies 

TAD-7177721 N71-22241 

VISCOUS FLDIDS 


Laboratory experiment on flow of viscous fluid 
along traveling waves 

N71-22221 

VISIBILITY 

Development and evaluation of dual baseline 
tr ansDiissometer used to measure and record 
visibilities in range of nine to fifty 
kilometers 

TNBS-103391 N71-22455 

VISUAL AIDS 

Concorde economic flight testing methods, 

discussing Blaqnac flight simulator mobile cabin 
visualization and color TV terrain model 

A71-27608 


VISUAL PERCEPTION 

Aviation ground lighting, visual landing aids, 
dual baseline transmissometer, photometric 
measurements of deck-landing projector sight, 
and lamp for Fresnel optical landing system 
fNDS-10508] N71-22456 

VJ-101 AIRCRAFT 

Flight mechanics problems in accident 
investigations for VJ-101 aircraft 

N71-23428 


VOLUME 

Steady state inflated shape and included volume of 
24 and 30 gore flat circular, extended skirt, 
porous ring slot, and porous ribbon parachutes 
r AD-718808] N71-23387 

VORTEX BREAKDOWN 

Heat transfer to airfoil in oscillating flow at 
large angles of attack, showing vortex shed 
reattachment and Nusselt numbers increase 
TASME PAPER 71-GT-181 A71-25963 

VORTEX GENERATORS 

Safety measures to eliminate aircraft trailing 
vortex hazards 

fNASA-TM-X-67125] N71-23418 

VORTICES 

Loads induced on infinite aspect ratio wing by 
straight infinite free vortex in subsonic 
compressible freestream, using planar lifting 
surface theory 

A71-25474 

Vortex shedding characteristics of circular 
cylinders at low Reynolds numbers from 
experiment on tapered models wake structure 

A71-27220 

Marginal vortex effects on aerodynamics of 

helicopter lifting surfaces, considering blade 
form and noise spectrum tested in hydrodynamic 
tunnel 

A71-27473 

Three dimensional incompressible flow about 

slender foil in perfect fluid, stressing vortex 
field effect 

A71-27477 

Flow field model for steady asymmetric vortex 
system shed from slender body of revolution in 
coning motion 

[AIAA PAPER 70-521 A71-27552 

Quasi-axisymmetr ic and superposed fine fluctuating 
structure of ideal incompressible vortex flows 
in axial flow turbines, assuming infinite mutual 
blade proximity 

A71-27714 

Aerodynamic characteristics of near wakes produced 
by periodic vortex shedding from airfoils 
TAD-7188931 N71-23245 

VOBTICITY 

Impeller blade loading vorticity on stream surface 
of revolution for mixed flow compressor, using 
annular cascade theory 

TASME PAPER 71-GT-171 A71-25962 


W 


WAKES 

Wake flow behind two dimensional perforated plates 
normal to air stream, measuring drag, shedding, 
velocity and turbulence at Reynolds number 
25,000-90,000 

A71-26449 

Vortex shedding characteristics of circular 
cylinders at low Reynolds numbers from 
experiment on taoered models waxe structure 

A71-27220 

WALL FLOW 

Ideal incompressible fluid flow around fixed 
obstacle near rectilinear wall, investigating 
plane motion with profile couple method 

A71-2625B 

Supersonic boundary layer transition on adiabatic 
wall, discussing wind tunnel size, surface 
roughness and freestream disturbances effects 
TAIAA PAPER 70-5861 A71-27554 

Boundary effects of circular wind tunnel on 
virtual mass of sphere 

TNAL-TR-223] N71-22159 

WALL JETS 

Optimal blowing wall jet prediction for 

suppressing separation from high lift aerofoils 
with incomplete mixing of upstream boundary 
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WIND TUUBELS 


layer 


A71-26196 


WALL TEBPEBATUBE 

Viscous converqent-divergent nozzle flow slender 
channel approziaation, discussing nozzle 
geoaetry, Reynolds nuaber and wall teaperature 
efiecbs 

[AIAA PAPER 69-654] A71-27556 

RATER 

Ewaluation of Aqua-Glo free water detector for use 
in aeasuring undissolved water in hydrocarbon 
fuels 

r AD-718418] W71-23438 

BATE EQOATIOBS 

Two diaensional sound wave equation solution in 
teras of tine retarded arguaents, deriving 
analytical expressions for aircraft noi^se 
intensity and power 

A71-25144 

Solution of Liqhthill gas aodel wave equation for 
engine noise generation in circular jets noting 
cylindrical coordinate systea 

[DLR-FB-70-57] H71-22070 

Aerodynaaic sound production and aethod of aatched 
asyaptotic expansions 

H71-22467 


BATE GBBBRATIOI 

Laboratory high beta plasaa shock wave generation 
CAD-717397] N71-22166 

BAVEPOBHS 

Turboaachine blade cascades in supersonic flow, 
noting wave configurations, entropy and counter 
pressure variations 

A71-27475 


BEAR TESTS 

Jet fuels deoxygenation effects on steels antiwear 
properties and critical loading under 
vibrational and gliding friction 

A71-27662 

BEATBER 

Beather ainiaun standards for civil aircraft, 
considering cloud ceilings, visibility, wind 
velocity and direction, onboard and ground-based 
flight control eguipaent and aircraft 
characteristics 

A71-27141 

Beather factors in fatal civil transport aircraft 
accidents 

H71-23431 

BEDGE FLOW 

Snail surface curvature effect on unsteady 
hypersonic flow over thin oscillating wedge, 
using perturbation theory 

A71-26197 


BEDGES 

Hypersonic wakes of two diaensional slender wedges 
and flat plate, testing stability in transition 
region in wind tunnel 

A71-27561 

Particle interaction with wedge surface in 

supersonic two phase flow, deternining incidence 
coordinates and collision frequency as function 
of initial conditions 

A71-27665 


BEIGHT (HASS) 

Boundary effects of circular wind tunnel on 
virtual aass of sphere 

fRAL-TB-223] N71-22159 

BEIGHT AlALISIS 

Autoaated optiaal weight fully stressed large 
scale structural design of aircraft, using 
aatrix- aatheaatical programming technique 
[AIAA PAPEP 71-361] A71-25340 

BELDI16 

Low alloy steels and superalloys inertia welding 
in gas turbine field, discussing aicrostructure 
tensile strength and stress rupture 
flSHE PAPER 71-GT-21] A71-25965 

BELDIH6 HACHIHES 

Jet engine coaponents inertia welding, discussing 
process, equipment, low weight-cost advantage 
and mechanical properties reproducibility 
(ASHE PAPER 71-GT-33] A71-25970 

BIRD EFFECTS 

Bind gradient effect on flight characteristics 
during aircraft landing approach, particularly 
path deviation 

A71-25194 


Lift coeffient for wind induced vibration of 
skewed cylindrical body 

[AD-717739] H71-22169 

BIRD SHEAR 

Aircraft approach and landing under low altitude 
wind shear conditions, discussing flying hazards 
and glide path correction procedures 

A71-26364 

BIBO TOIIEL APPARATUS 

Schlieren visualization for supersonic annular 
fixed cascade and freon compressor wind tunnels, 
using vane holding cylinder devices 

A71-27717 

Design and characteristics of device for launching 
models in wind tunnels without disturbance of 
air flow 

[ BASA-CASE-XBP-03578] S71-23030 

BIRD TURREL HODELS 

Bind tunnel evaluation of analytical aethod for 
predicting longitudinal stability and 
aerodynaaic characteristics of large flexible 
aircraft applied to supersonic transport 
configuration 

(AIAA PAPER 71-343] A71-25322 

Pressure orifices inclination in low density flow 
from experiaents with cooled flat plate aodel in 
hypersonic low density wind tunnel 

A71-25490 

Pitching aoaent suppression on VTOL aircraft aodel 
by deflecting jets in wind tunnel test 
[RAL-TR-209] N71-22147 

Comparison of two lift fan configurations using 
wind tunnel model pressure distributions 

N71-22195 

Design, fabrication and static testing of attached 
inflatable decelerator aodcls for supersonic 
wind tunnel evaluation 

[NASA-CB-111831] N71-22538 

Design and characteristics of device for launching 
models in wind tunnels without disturbance of 
air flow 

[ HASA-CASE-XHP-03578 ] N71-23D30 

Bind tunnel investigation of lift-induced sonic 
boon characteristics of two simple wing aodels 
at Hach nuaber» froa 2.3 to 4.63 
[MASA-TB-D-6201] N71-23125 

Wind tunnel study of augaented ram-wing vehicle 
with various blowing arrangements 
[PB-1894251 N71-23283 

Bind tunnel tests to determine sonic boom 

characteristics of straight wing and delta wing 
space shuttle during reentry into earth 
atmosphere 

[RASA-TS-X-62030] N71-23296 

Wind tunnel surface-flow visualization of delta 
wing shuttle configuration at Hach number of 7-4 
and several Reynolds nuabers 

[NASA-TH-X-62036] H71-23953 

BIRD TURREL STABILITY TESTS 

Hypersonic wakes of two diaensional slender wedges 
and flat plate, testing stability in transition 
region in wind tunnel 

A71-27561 

Nose bluntness effect on aerodynaaic 

characteristics of flared body in supersonic 
wind tunnel 

tNAL-TR-221] N71-22160 

Bind tunnel investigation of static longitudinal 
and lateral characteristics of full scale aockup 
of light twin engine aircraft 

rNASA-TR-D-6238] H71-23860 

Wind tunnel investigation of longitudinal 

aerodynaaic characteristics of seaispan wing 
deflected-slipstreaa configuration with double 
slotted flap and auxiliary wing 

rHASA-TH-D-6323] N71-23861 

BIRD TURREL BALLS 

Boundary effects of circular wind tunnel on 
virtual mass of sphere 

[RAL-TR-223] N71-22159 

BIRD TURRELS 

High temperature aerodynamics with electromagnetic 
radiation, considering theraally radiating shock 
layers, electric arc driven wind tunnels and gas 
dynamic lasers 

A71-27277 

Transonic airfoil testing techniques in two 
dimensional flow, discussing wind tunnel 
conditions at various Reynolds numbers 
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WIND VAMES 
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A71-27U67 
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